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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a conventional clock 
generating circuit employing a DLL(Delay locked loop), an SMD 
(synchronous mirror delay), an NDC and a BDD mounted on a DDR 
SDRAM (double data rate synchrormus dynamie random access memory) 
that has narrowed a frequency range (lock range) locked by the 
conventional clock generating circuit depending on the performance of a 
variable delay circuit and a forward delay circuit and the performance of 
an input output buffer because of a fixed delay clock cycle number with 
a clock period t CK from a clock input terminal to a data output terminal. 
SOLUTION: A variable delay circuit (101) is used to measure an optimum 
cycle number of a delay from an external clock until a data output, and a 
DLL circuit or the like is configured by locking at the cycle number to 
realize the clock generating circuit with a wide lock range independently 
of the performance of the variable delay circuit and a clock access time. 




)>b#bmww (jp) (12) & ^ Jj^ fp & ^ (a) (u)mmm'mm 

#^2002 - 43934 
(P2002 - 43934A) 

(43) ft! 0 ¥JS14^ 2 8 0 (2002. 2. 8) 



(51) IntCl. 7 






F I 


r-73-r(##) 


HO 3 L 


7/081 




HO 3K 


5/13 5 B 0 2 4 


GO 6 F 


1/06 




HO 3L 


7/08 J 5 B 0 7 9 


Gl 1C 


11/407 




GO 6F 


1/04 3 1 2 A 5 J 0 0 1 


H 0 3 K 


5/13 




Gl 1 C 11/34 3 5 4 C 5J106 










3 6 2 S 










ffiimomi OL (£29M) 


(21>fcB8i#f 


f 


1tS2000 - 22 1 809( P2000 -22 1809) 


(71) ttiHA 


000005108 












m) turns 




¥^12^7^ 24 0(2000.7.24) 




3BK*=FftraKfl«HKM-&l!3TB 6#jfi 








(7DHWA 


000233088 




























02) WAX 


m «- 










J«aP/JvS|£*±**«rHTS20#H» ft 


















(74)«fflA 


100085811 










#ffl± *0# *« 










mtaom< 



(54) [»W©«#] i'Py^^iHf^.iWM^MWr^^iaii^ 



(57) mm) 

mm] fi£*©DDR SDRAMiclitKSnSi'O 
^£$088, DLL, SMD, NDC, B D D & £' 

*j|/»#H5S"ca5 £ . "5J^ilElHlii§^Ii^[tiJ»lllSS 
©tttB iAfH^'^T Wttffi J: o r , * o » *£J8 

C«?^S] (10 1) Srffi^T. km 

WkWrn. b , *©1M 4> JUWrc n ? * *ff * * J: 9 tc D 
L L £' fcHHfrr 5 C £ (c «t 0 , nMj&ggg&CDtt 



111 I § 




(2) 



ffiffl 2002-43934 



immm 1 ] *i>& < t *> 1 -xoTjjm- 1 , 4>& < 4 

J: 9 ft -sf 6 S T©U#|fS]{£*flS L,fcF/r5£©®l£ 

5 BSiiWWS 4 - 

iiia^asiasgicA^3n5M©fi^iiif)iBBj«5i 
bbs*j «t cmiassaigw-^srajg $ ft/di^©^ 10 

ifiBficti^uiiaKJc «fc 0 t^w 3 htcimmcfovxmm 

4, 

Mia^iiffisg- a^j 3 ftr a> ^ Miafif@^Hi0S§K 
to^ximtmmi Kinti&txommcD? p » ^-y-Y 

3 ftfc ? p i> 2 ;HBttc JS D t iulB liJSHBiia 

i§<Dwmm.m\mtz>t 4 **SF«4-r a * p ? ^^x@ 20 
ft. 

[I*#B2] ftlBH£)lgtt5f®tt. WIBA^S? 
*> 6 8W B nMSSSElK * -C©ft #*1§S©3IM 4 . iulB «J 
^Sffllig^6frlBtil^- : ?-S-C©ff^!e§©ii^4cD 
fPtCtga-r SHSJIM^A^fi 6 C 4 

4 1 Sll**! 1 KiEiS©* o », *£j£l|g&„ 

$ few 2 (cias©* a 7 *£$iii8g. 

[|»#JB4J mBnT9QS@aBB, M&©W»S* 30 
«?iJ«c»S § ftr ft 13 , Kt> Shtefi^dSfflA § ft 

s * TKffljii- suse jiMSwoisiww $ n s c 4 
riis* mix. tmitxxv^c t^mmtti> mm 

©t,>-j*ti*»KS3«® ? P v i'ajflEHB. 
[fff5RJft5] lfgiBWl5I&0K©A^6ll;©ffi<§[Il 

iSIJSUSg^ e> ©ffi^itS-^T WIT 5 -i * ;Uft$J 
fl-T-IS* ft A C 4 4 bt'6%tm.A tc IBIS© * p 

mtfocxmrn^mMmmmmmmmtm^ 4> 
l < kzmm^m^&mwwu^nx^&ctmm 

4TS!#5j<If|l ftOL5©l>T'ftrtHCfE«©*P 7 

[ it ;j?Ji 7 ] wmmtmm^mmcmmvi^mm 

fix., 

•2,4 4 fete, i-a^^it-Y^Jl/i^KiSD-cfiffl^^a^ 50 



f E*B#g& Sfi^f * Wit '6$.*) K.W8, 3 ftt (,> S C 
4 Zfflk tt i>Wm. 5 * fctt 6 KIBtt© ?o-; ftm 

[HWsbs ] MfB»i£a$ijii)^®ttfrfa{4^tHiB]s§ 

few s a^7 snfcf^Ui* § ft & & xicmMtm^. 

c t^mktt saws! 1 7 ©^rti^fciais© 
fn»i»ajaiaK. 

[|#*3S 9 ] I#>RIM 1 ft l>0 8 ©^fn^KSBm© ^ 
a 7 i'SJ&lilSS'Hix., Sfn 9$iim®Wfflpt> 
m S ti i f n , i» ff 4f 4 A^ L r § hfc f o ? * 
ft #* * -Y 5 > ^t^f 4 Itf - $ ffl*4tf ft "5 «fc 5 K 

§ tir ft 6 c t * mi 4 1 z mmmmm. 
m cxftmmL&fflw s n s i 4 k . t> n v * ^ 

;HfcKi£i;t:ttffi*ii'a9 i'MUW^MftSff^tti^T 

[ n«3g 11] ^ft < 4 & 1 ^©A^i^ 4 . 4>ft < 
4-fc I 'J©fl!^jfii i'4, 

mmmm^^n-o^^MmM^ 1 o^±fi^^ 

*5#fcoJ^i»ililSS4 > 

fiiB^iiffl mc hi) 3 n s if o\m t m ib ^mm 
@i!§fei t^3isasw#^Kt?aii 3 n/cft^©fi 

^.wmrnc-m mmmmrm zmmmm-wi. 

4, 

te^ximmmfte t>ti z> t v<mm> 
f>m^ : <kmt6v 4 ?)i<mm^®tzmz.tcf<a ■> 
ftmmmao^x, 

p v ?mm> l < mmt>u ■> vimtmm bpmcom 
m^mt &mfctm^*hi> i> x , mm^m&M.®^(D 
mjE.<Dm&9ifr h % h n & ft^t z mm l x m ;ift t> o ■> 

i'-y-Y ^S&tfcEl/fcft, MBjSiS'rfriM^S^fiia 
* -f f ;u»W^3ic j; rj ^ 3 ftfc ^ n 7 f * ^ i> ;u 
^iciSDTfilBW^SSililSgOiia^SlJfPTS.i: 5 Cc 

a. 

[0 0 0 1 ] 



[mnomtmmmf] comm. mwavtm 

@gg3 6(CBDLL (r-i M • Vvt> F ■ >V~-7) @ 
gg-^SMD (isy?<ai-7s • S7-'f-(l/-f) [!3g& 
fflt^fci'P i'^XIUSSKML/^ tfiRBSDRAM (|bJ 
m^Ai-^ '^S7>n • Ti"i2X • y^'J) (cte 

[0002] 

[Se*<DS*f}] ifi¥. SDRAM©f-f$siiP-^ 
HJjlftr £ 0"t, Xt> i> a »{ro 2 {g©jlgtC:f 

#5£©SDRAM*iag3ftTI,>*. DDR SDRA 
MTBWjIrr-^fflAfctl^T DLL^SM 
DiWihS*o»d'*fi£iaii8%««L-r > ^SB^Ov 

* ©{its if 1 -* tat) m.m~& s -a s c £ #fr a t> 

-fey l>T»^ll#lffl4+^K:fl|«1-4fc*-C , *»3. 

[ 0 0 0 3 ] DLLPHSg^SMDlHlSgB, ?D^AA 
«KF-*»6A*3hA*lPJRHi8rCMOS L^I/KJMH 

- $ ©flrfgftWgR* p v * ©fltfgcc-grt S <fc 5 icrtSP 

?o 7 ? otMi*Ji85E s ft a . rWQ7i> omimk 

D L L -C* "9 , ®MSf KiaifS-CiSMfi 
^*SM*SMDT*S P#P»1¥ 1 0 -7 9 6 6 3 

^PS¥ 1 1 - 2 2 5 0 6 7 . 
[0004] 

[£W^0J:5£-rSKH] Jd£0/cSDRAM 
tt, CPU CDWJWb«:#o -C4ft £ & 3 & 5 «»b** 

gjjtsni, testis**, i*swti-*itf 

&S. CCT, SDRAM©ffiffi0«&* 
C P U*ijB#^4tf * on>Si*BSDRA 
MfciSfaT?ttffrsC<b*s£>S-C*S. 0*>0, CPU 
#^£tT&^TO&l^5&£i*B, S DRAMBiS 

jir»^Ts^B& < . ?uv fmm^mtbxmM 

Wsft 3 # h C £ TifIA £}flJ A •& C £ *J"C # 5 . 
[0 0 0 5] I*ODLL^SMD»fc 
S D RAMtB, §?tti0:3-y> FAM^-^tttfJ* 
rCjlM^P^^^ftB-ST*-?*:,, Sfc, D 

ll^smd ■mm.owm^ fuvvz&nthz 

«s-C*5W?o? f ©JSMmiEil (fP^ ISJfflie 
H : J£TF, ci u > y £ ffcf s ) B-BM®l@Sg©tt 

m t , * p v i> i&mt&T-mjt l & t > & * ©a-» * o 9 



(3) #P3 2002-43934 

i'£ffi^7 r ~£i©{ifag (£TF, i'D^*r*-feXB# 

[0006] mm. ^ : mm^ommm&^ t dm 

in, 1^3I^[@]Sg©gAi§12S& t dmax, ? P ?7 
■feX«$iai£ tea, atfflOav> KA#*>6?*-*HtfjS 
•COiiStJ- -Y ? ;HS[ * n £ 1 5 £ , 

^©g/MM = ( t chii n+ t ca) /n 
v iXDMAfflffl = ( t dnax+ t ca) /n 

10 ©ttfiefttte^ tdnin, t dmax^-^r^SiT^i, 
SDRAM©iSjiffc©fc*Kn>£7vt < b'C^gPi'P y 

9 ^©gAJi^^Jitf «t 5 i-TS £^g|5^ P » ^©«/Jn 
*n » f ©it^*^»34Tlf . L^fe^SISi'P * *© 

- ill li ± 1>'I ILl'll ftltf f J 

20 [ 0 0 0 7 ] 0*50. $3R©@&§^©$ 

0 <t 5 £ T 5 £ . SSiffl f - h ©IM I1U 3 If ^ W ft 
K&fc&l^fc*, B]^jI^[i]Sg©[i]SgtM^A# < & 

[0008] *i6moswb, ttww^saiiBail-r 

Ki^P? i'l^^Wr&i'P ? **.fi!EIiB*SI^4 
C £ 4C*. So C ©J%H^©fJlB^ 6 L>'«c^-©fi!3©@ W£ if 
S&'KNSB. *^ii©SBilite«tc>WHffi*5 

30 [0 0 0 9] 

[ mm i mm z tc>t><D^& ] mm mm 3ns 

g3©il9r*S„ 

[0010] Tftfcfe. DLL%Z\Zmm£®%. s 
MD%6Ba^«i»J^lp]SS^ffll^ Wn^Hf 
-*tiJ**r©jffiE*©fta!&lJ--f*;V»[%il|iJSO. * 
©•i^ -f ^ ;i/»r p -7 i' a j: -5 (ciiiig^iijsi- s c 
itcj:«3. nM3I^Hl?g©tt^£ *p » d^r i'-teXB^ 

[001 Hi *3 ftftWictt, ^>&< £ l o©A**l 
T-£. d>«t < £ fc 1 -.>0)\:V)m i'c mjiaA^ST-Kfi 

^*sA*3ftfcB$M* 5 6mriatti^ffi-F-J; o [i-5f*sf±i^T 
S * 'CCDB^RBKMCK 0 fci?Tje©aii£tt^1- S@^ii5i 

K A^J 3 ti S fi©ff ^ £ Biff Bi5J^iii(2|i]Sgfe d: o'ifiaH 

®ffiffiff ^K-caa 3 ft fcft nomm* mm t & a 
m®m$%t> mmamkimmc <t o^ta § ntdm 
so MtcisoTiit|ganj^iiMiiKgKfcw.g,g^a*$ijtjp-r & 



mmmm mmm *$ ^xmmmmm t> n a * v © 
®mm , Huta-9- -f * ;hb#«e#&k: <t n 3 ftfc * 

[0012] ftSWJ, 4>&< th loCA^S-T-i. 

* § ntcmmifihwm^-mi- «t t> ft #hj;&* a*-c io 

©fl#H8K>?t[E U )^£©£®*tt W SHSIStt W 
124, S®^IBI»«W4B^*NF^>BjSSgEE^^«r 1 ■otLk 

3 ft siifflft n tm&mimmttas mmn&mmmm 

0B84. «riStttffi*ffl[aiSit«i: »3tftaiSn&fifflM(cj£ 

o r fit a nMiiMsis Kte w * mmm mm it a sis 
tit* anus Kfc t, >t tiffitb«*Jtf &*>ft a $ xo&mo 

IWBJUS6Klli8»CiWI$* P ? d>fc#* l < tt 

urn «riBjiiatWffli^fa*siriaif 4 * ;naw»?a 

iiMlSS©®^M^*iWT5 J: >i KfS. 
[0013] ±iBLfc^&R:=fcft«\ *©Miai 
gt>4*tt*a?2iM*;i'&4<J>&< Li>nvi><Dffl 30 
ffl^iSBi'ti 5. ^O^f^r^T ac4r, 
#Bj i'if ^^^^^©if^^tt^'Cjl^fipr^SQ 
H©Jt«WJ*l^jI&lll&*ffll>TD 9 i> U>J>©Ja 

[0014] s/c, BtrtBHSijSff^SB. tuiaA/j 
m-ip h mffi%mm% $ -ccDft^gK© jiii 4 , M 
ta njaaijiiaB*' etmiamy-s -c<mmm<wm 

cnccto, SW^A^fta^Ps-i'M 
#icffi»| OfctfJ# * a *£J5WS c 4 IfivH S. 40 
[0015] iflBWiSKiHSStt, «»©-5JgBffiE3R-f 

*ib?ijcc«« s nr a 0 . a^7 s ft/dt^'tftfj 3 ft a 

S-CKMai-S pJSEjSS3R^©S»*i*(f8P3nS C 4T 

mum^mmm a „ asst© pj^aiiss^ *$s?ijk:« 
^snr^sciccj;?), 1 o© 1 o©irf^a5ijs^ic 

K«fc sa®«©Si»*iWflB{C!ftSyfc«> > Hj^-igiSlHlSg© 

jffi®a©Bj^«H*sj£<a5. 

[0016] 8 6fc, IWa^BtjBBHB©A**>eHS 
jffigBliS©ttJ^S-r©jgi«©*o? so 



sftlfj 2002-43934 
6 

•Y ?JHfc£t&H LT^ft(cS^/dI&S©*lJ«igf!t 
4 

[0017] Sfc, iFlBfi^tUliSSKcfcig^iiisn/c 
fitB^C)SDritlB^gEilMliISS©?IM»^»T?>ff 

[0018] S Wiafiffl^ffi|plS§©fiKKfJlBnf 

asiSHSSK A* $ ft 5 i) ©fi^*5>JiJir am 1 ©#! 

isisg^ii^ . ^® 1 (Dttmmmmmv h t )vm%.* 

S(c«fc 0 ftfc >o>W* Jl-RKlEDTttffi* 

* 0 7 ? a * m#-r a j: 5 k tPfes-r a . 

c ftfc J; 0 . ^3S«j&m#i f y ©{4fflJ±«K: J: 5 ^ - 

a„ 

[001911/c, fiiaiiEmiiiijffli^SBttriafiffl^tii 

^JU^^tt^fi^., ButanJ^iiEIH 

b«c*jw a a* 3h&fi#*jm* 3 ft a s vicmmt a 
Bj^jiM*T-©lsi«cio d r sgfiffla* Bj^fc«-r a © 

*«8*L/C». CftfcJ:^, WgEjiMHSSKfcWatSWl: 
3 ft ytasKftotSii k. <k o r fits^ tcis d fcSEtc w 
f a ®m*©sij®)©sij^*s^{ t-r a © % m 1 0 . fits o 

9 i» tWB^il^ *Hc^?r 3 ti: a C 4 *s "C * a «fc 5 K & 

a„ 

[0 0 2 0] 3 6tc, ±gE©«t 0 4>o» 
fix.fc¥zS»IB1t,Rg(.cfe^t, J»B» *>4(SiaK{c^ 
g|3^6W&3fta^a ? tmZAt>bX%.f8,$Htct 
a i'fi-^* * -T 5 > 7'.;;:; uf- * UJ**ff ft 5 
«t -5 a C 4 (c J; i'j , ?B7#ri>t7 B$fB!^^ 

<t5-h7. 7"Bsp H i^fi^^^iBisgg**ii-ra c 
4*5-cta„ 

[002 1] 

[«W©3?*©Jg« ] IE] 1 fctt. *|gB^% DDR S D 
RAMiCteWaDLL (r>U-f • P v >? K • 

1 0 0 2 2 ] * -r, -Atfrtmmmmtz, ioob 

D L L*fflC»fc f P •> f^fiSHBS, 1 2 0 tt^A 1 6 
b* 9 h ©x- $ D Q 0 - D Q 1 5 ^rMfe^rJC-C tH^jWt^J; ffl 

1 3 0«r-^DQ0~DQl 5 4[i]-Jllfig, 
m-isfflT-y*- $DQ0-DQ15 ©iXjA* 5? 5 > ^ 
^5f-$^ HP-^fi-^DQS©|±|;lj0S§. 14 
Ott^glS^P-y i^CLK, /CLKOA^'777@ 
SS, 15 1 \mUt> a-;?C LKCAMf, 1 5 2 tt 
jMfflOi' OjVC LK©A», 1 8 0 «±IBf t - 
$DQ0~DQ 1 bOHiMm^, 1 9 0 it JiIBt 5 '- ^ X 
hn-7'ff^DQS©ffl^ffiT-r*a o ffi^ElKi 2 0 



(5) 



7 



B, tfj7jr~£DQ0-~DQl 5©&tf7 MtttlELT 
KW 6txfcr ~ * 7 7 ^gpg 1 2 1 t Mb* v 7 r mm 

1 2 2 iKcfcOttftSSStvtt,^. 

[0 0 2 3] fUy f£MW& 100B, A7J3 ftfc^f 
t&trn? 9 CLK. /CLK^jiS-rSpJ^iHiiaK 

(V D L) lOli, ±IBA^^* 77 7 14 0©S£* 

t 1 4±fBr- £ ? 7 ^ISlSg 1 2 I te J:?>*ffl^-5 
HISS 1 2 2 ©jl-3i» t 3 4 ©*□ ( t 1 + t 3 ) ^fflai - 
§»M«£WL±fB^SIlH!S£l 0 lCDtH^^jlST 

6i>7v xmmmffi (repd io2i, ? 7 io 

y 1 4 0KJ;fQIR ! 3iASn/i:?fg^D7i7ECKT^4 
#J3f £#JSIIIKl 0 4, U^'J*jiii@gSl 0 2OUJ 
^RCKT44 ^1-4^0181 0 5, JilB^ilM 
0*8 1 0 1 ^^JilHSg 1 0 4<D$miMWt6D L L*fl 
ffPHK 10 6, ^JSJUlSg 1 0 4, 1 0 5 ftfc * 

a^ECKT2iRCKT2 ©fiffi£i:fc$3 mm 

mmmmmmmm (pfdj 1074, eta 

ja*fi»Jt«S 1 0 7 ©mAlVB U P, V B DNKIrJn 
K 1 0 8 , ^*EV BKaf^TnJSSBEBH 10 1 20 

Ieiss 1 o 9&4>6$f)$3tvti^o 

[0 0 2 4 ] 3 6(c. *IWJ© >07 ?4fiSilB 1 0 
OtCtt, ±!BU7"y #@I[I1S8 1 0 2 i|3H«©1i^W 
b±tBnM®I[l]&g 1 0 1 a»6©fc#*jiET5»2 U 
7' 'J ftggmg ( R E P 2 ) 1 0 3 4 . ±1BA^^ 7 7 
7 1 4O(Cj;0IR0jAStlfc^g|5i't3^ ? I CKT, I 

ckbs /ctt±fam 2 U7*y timmms 1 o 3 xmm 3 

SRCKT, SRCKB (D^-fflfrZmiRLX 

wMmmmm 1 0 1 K«t5»x^ »fiio, 30 

1 1 1 4#SKWe>ftTl>S„ $#;t;W 1 1 0, 1 
1 1 WLkfB D L LfjfWIalSS 1 0 6 #>6©*(IWi-tt S T R 

tc =t -3 r t/jm fw^tf & frft s „ 

[0 0 2 5] #g|«J©#f!tt, D L LfWIUSg 1 0 6 

4® 2 u y y 1034 1 0 1 

-c, as^mmmm 1 0 1 omtsstmt , ^sb* a 7 * 
e. 7-- * m# * -ecomm-mmmtj;-? j * m n i 

n 2 C K X 4 #JS0S& 10 4*6 3i±/j5 (3 >IC\ V- 40 
-f ? 2 -3©#J§| ^ 0 7 i> © -5 S ^ T ft£ ,4i77 3 

*!». DL L$WI@1SS 10 6B, D L L£#©M«WS# 
*&£f 6 eik-c* 1 DLL ftWilSg 1 0 6 e. «± * 

t 1 + t 2 + t DIV+ ( t 1 + t 3 ) = 

-e*s„ c©s;£Kii-f &4, 

t 2 = t CK- ( t 1 + t 3 ) 
t 1 + t 2 + t 3 = t ck 

4&5„ tto£llfcJ;f3l&BJrf -5.4, 02 (A) tcfjk? 
J;5tc, ftSBi'n? JCLK, /CLK©M&tcKK*f so 



^2002-43934 

8 

* iBSijwt n str^zck coffetc * Kwmimtim 

£3ft3#\ m 1 KS#f&W©FWcMfl^&&{f-*t© 
[0 0 2 6 ] ^HJfeFij©^ O 7 t>£.$m& 1 0 0 

©ssgfe x vmtzwmt z> . 

[0 0 2 7 ] _hI2©jiO, DDR SDRAMKfcWS 
77 D 7 f^fSMffi 10 0B, t- %}i!,j]D Q 0-DQ1 
5©fitl4A73i'n 7 77CLK, /CLK©fiffl4*~- 
Srt S <fc ^ rtg|5 77 a 7 7? Q C K T ©fifflTj-m^ £ 

X.X -Y 7 f- 1 1 0 , 111 v V y 1 4 0 iC <£ 0 

n^SPi' n 7 7? I C K T, I C K B^UJ^g 
SHSg 1 0 1 ^m-f 5«««: S, h 4 f So 
[0 0 2 8 ] CCT, ^UvfKti^vVy 1 40©3i 
®«* t 1 , pj3Si5l@Sg 1 0 1 ©il^a?: t 2 ( pj 
*) , ^-*ffl*5?^l 2 1 if-irai^f^T 1 
2 2 ©-iI5ifi©£it£ t 3 , 4 ^UlilSg 1 0 4 i 4 ^Ji 
NSg l o 5 ©JIMS* t ravt -j- a. U 7' y *aM0S8 
1 0 2 tt nJ^aMPSS 1 0 1 -CiiM $ ^fc 77 n 7 77 Q C 

tmh^m'&m. ( 1 1 + 1 3 ) ^wt^±xh'i> a mm 
■Mkmm i o 7 \t4ftmm$& 1 o 4 4 4 ^jsiusg 1 0 

5 -CftJH §nfc^a>^ECKT24RCKT2 ®{4tS 
SS-SSJc^CCVPUP, VPDNlf-^^lil^L/ 

•c. BiaaEg@Ri 0 loasatt 2©fi^$ijfiT?»o 
[0029] cnicj:or, f&smt&i 0 ok 

tel>ftt, ?fg|5^D 7 77 C LK, /CLK©Jg]S|^tCK 
4T§4, CLK, /CLKtc^-rSnJ^aiiHBl 0 

I ©tB^flJi' a 7 77 q c K TWil^tt, A*7S' 7 7 t 1 

4 0 ©iiss 1 1 mmmm§ 1 0 1 (Dmmm 1 2 4 
©firc*&©t\ 

I I + t 2 

PI«K, 4 7>J1@?§ 1 0 5 ©W^ffliJ* P777RCKT2 
©ilMtt 

t 1 + t 2 + t DIV+ ( t 1 + t 3 ) 
-73, 4^jiH]gSl 0 4©tH73ffliJi'n 7 77 ECKT2© 

t 1 + t Div 

[ 0 0 3 0 ] CCT, R.CKT2 ©fit@4 E C K T 2 © 

t 1 + t DIV+ t CK (5£ 1 ) 

Ut. KhXviy 1 4 0©«MSt 1 4nJ^315i[0l8§ 

1 0 1 ©SiiS t 2 4Htfj7 7 1 2 1 fcJcO'^-^ffl 
7J7^' 7 7-/ 1 2 2 ©JIMS t 3 4 ©IP ( t 1 + t 2 + t 
3) **-f«J;^, BT^Sgllilggl 0 l©iIglMt 

2 C 4 4»* ur l» S. 



[ 0 0 3 1] £ C3-C, ±g3iftW«, I'JUv 9 

f^mm^ i o o mmmmirtj:t)t>B]m&mm% i 

0 i ommm 1 2 & 0 ~^pkc$w pite-c & s £ -r 3 

t 1 + t 2 + t DIV+ (tl + t3)=tl + t DIV+ n 
X tCK 

£&S. C©S%lW5i, 
t 2 = n x t CK- ( t 1 + t 3 ) 
,tot, QCKT©jISi« 
n x t CK- t 3 

£&S. tit, !itfjr-£DQO-DQ 1 5 6MIEB. 
±SBQ C K T©j®i ( n x t CK- t 3 ) tWlrtv^l 
2 1 £ r ~ * tftf}A '577 1 2 2 ©jlMfi t 3 £ ©ftTC 
&&©■?> nXtCKiW, tftfc^ot, mtl?-* 
DQ0-DQ1 b(Dmm\t)t>V"J fCLK, /CL 
K©titf|i3?U<S*iS. t©C£J;t), ^IMIilSg 

1 o i (ommm t2i?n^ n>^^mm ( 1 1 + 1 

3) i©£fHBttnxtCKi&SCi -3* 

t2+(tl + t3)=nxtCK (5$ 2) 

f*So CCT, nCDttBffiK©S«H»r*4. HT, 
+ ;-^i'^n©fa?:ffl^r > 1 CKO-;?, 2C 

Ka^©J;?iCnCKa^i»WCtin. 
[0 0 3 2102 (B) GCtt, 2 i'O^ W ■{ i> )\sXU 
Wit S 0'^t5 2CKD^©i|^Witf5^ 

77tho ©ssia t i £ njajisiiiisg i o i ©as 

St 2iffi*7^1 2 lfcJ;yr-^^<^7 1 

2 2 ©jig* t 3 £©«! ( t 1 + t 2 + t 3 ) £ *B ? 
9V<(9frt CKi©Wff*5Vf . 2CKO'? £©*§£, 
132 (B) {C^Ti 5K, ( t 1 + t 2 + t 3 ) = 2 t 
CK©|SHf ccfcS J: 5 (c, njgMteM® i o 1 ©»5im t 

tt, ( t 1 + t 2 + t 3 ) = 3 t CK©P^C&& J; -5 

k, mzMm®&i o i©siii*t 2#iw»3tts. 

[ 0 0 3 3 ] 3 6K, *^»JKfc^ttt, {fttiJS?S» 
tftHW 1 0 7 ©UJKJC 4 ^J§10Sg 1 0 4, 1 0 5 %m. 
mECKTiRCKT^Hlfci'D'j ^©feffl&it 

[0 03 4]I3^ffll>t, • a-x^£-€- 

oMmit-o^xmmtz,, *t\ pr^siiiisgi o 1© 

jK£««a/jYC*Sfc«> t 2 + ( 1 1 + 1 3 ) fc*/J»T 
S>5£-J-£ 0 

[ 0 0 3 5 ] fl-gP^Cl^CLK, /CLKWJjSft 
S £ , c. ftfcl&Ofc * o * i> E C K T©j±-f3±#s 0 x 

1 0 24ff5fSUT^P'>i'RCKT©3i:t._h^i3x-vy ; 
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R_0 ££c§„ i5yE_0WR_0$r©SiIBt 
2+ (t 1 + t 3) ^HfHcx*yE_2«R_ 

2, E„3ttR_3 £&£„ CCT, W * a «, f C 

LK, /CLKCMIffitacO^f <, 03 (a) , 

(b) ©J:5K t 2+ ( t 1 + t 3) < tCK/2-C*3 

RJ){t*fc&ffi#&(,>*P«,*ECKT©tr&±*59 
x-?yBEJT*5, <fc-:>t, i'n^i'ECKT, R 
CKT^eSfifflii/iSSit^ffiEISgl 0 7KA7Jbrfeffl 
10 W»*tf5 4. R_0©ftffl£E_0'N-g;3-tfS<£>>«: 

^mmmm^ 1 o 1 ©M*at 2 < ats^^ 

I 0 1 (D'AMM t 2 ttgSfcS/M?**©"*?. fUvi>R 
C K TCaI^S _h*s 13 x », V* i> D y >? E C K T©iZ*i± 
# 15 x 5 iPK-HR 3 * S C £ Bf * ft (,>. C 

[0 0 3 6] •P??tCJ:5I«fP*KiC 
l|l©DLL"Ctt4 5}Jl[§][f§l 0 4M1 0 5*5 
g§W6tlTL^ 0 ^(Dtctb. 4#Ja@!8l 0 5#><=>tU2l 
20 3ti4Jti9i'RCKT2B, 03 (e)©J;5 ScffitB 

C K T©il^±/&5ip x y yR_0*.&RCKT2 ©.u% 
±#9x-;,yR2_0££j&-f 3„ *L-t, n=l©*9 
4#jaHIJg 1 0 4 #>&tftfj3ft* i>0 y ? E C K T 
2«, 113 (c) ©J^&tfcfflfcJ^. 19, 4#JH 
0SS1 04tti'P'5 ?ECKT©a^±3&S0x5>yE_ 
1 6 E C K T 2 © tz *>±# 0 x ■> i> E 2 _ 1 4 £j&"f 
S„ S^c, n = 2©iS^C», 1 04^6ffi 

A$ti5i'07{'ECKT2B, H3 ( d ) ©J; 5 ftfi 
30 ffl^rfto. 4 i^EISg 1 04li9O»?ECK 

T©St%±*s»3 x 7 -^E_2 i)'ibE C K T 2 ©lt^±*J 

[003 7] CC-C, R_0^6R2„0*r©3Si» 
£, E_l*«feE2_l S'C©iSifi£, E2*>&E2_ 
2*-C©iK!EaB, £4>{ctDIVT^L/^o 03 (c) 
£ (d) ©{'n->i'ECKT2©fut'Bttl ^n^^lf^ 
9;l/tCK^WfnrC^. 45»g]0K§] 0 4^(503 

(c) SfcW (d) <D{,)-ftl<D>7Uv Zip 
tt, n©«l-5UtDL LSUffllllK 1 0 6 

[0 0 3 8] n = 1 ©D#, ?O^ECKT2 ©fiffltt 
(c) ©J;5{C!&:S. C©i l O'j}'ECKT2, RCK 
T 2 4fl!fBJai8Ut|fcffilBlK 1 0 7 -^A73 LTfi[fBJ:kJK«: 
ff & 5 £> RC KT 2 ©3z^±*5 0 x i/R2J (CS 
iJfi^ECKT2©iI<5Ji/05i9X7> ; B 1 E2.lt* 
So fcT, C©£tfufflJl^^ffiilSgl 0 7tt. R 
CKT2©3z'fe±^rix^> ; R2„0?rECKT2©Ar 
t ±*» «3 x , V E 2 _ 1 K -Sc § « § J: -5 K ^ <5 >{f-{f 
VBDN«:tli^TrS„ ChB. W^«5iHI?S 1 0 1 ©» 

50 jg^mt 2*A*< 3«*isi-c*sor, 



[0 0 3 9 ] *fc, n = 2©£#, ?P 5 ?ECKT2 
©lutf « ( d ) ©J; -5 (C& £„ C ©2 P 5- ? E C K T 
2, RCKT2^ifBJl^^ffilHS§l 0 7 iCXtlbX 

nmtm^-m 5 £ , r c k t 2 ©^±#5 

2 ^0 (Cft E C K T 2 <DiL*>±.1fi E 2 _ 

2r*s. fi£r>r, c©£*<ifBJi$8teffli@nj&i 07 

B, RCKT2©iE^±*50xyyR2_0*ECKT 
2 ©ft%±# o x » E 2 _2 -tt S J: 9 Cc #9 

>i^VBDN?:tiiZJ«. cnttnI^jlS0?Sl 0 ] 10 [0 04 2] f 5Jt^&t>CiT'*6/jS, ISMSSIhI 
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* n = 4 © £ S « 8 #JS 088 © <fc 5 K , 2 n ftJSHH Sg 

#fj£:>g£&S„ 

[0 04 1] ST. WJJIiO^UyyciAtiDLL 

M>TO^b>yiB, DLL frffi M©{£ fg"C 7 s - £ 

t^Ltt^P »; i'JgjJW t CK©|BHt?*^ 0 Hi^T^ S^ P 
? i'OfiAJS-MWaetf £J3ttg£ t CKnrin, f^JUMfc 
JC*j»SHJH*ta0naxi-r4. 



[0 04 0] CCTBn=l, n = 2®m&K.-?^xm 
Wl/fc#. n = 3. n=4K^vcfc|SISto]^t?»J£ 
■TSCiJ&J-CSS. fcfc'U n=lfcKBn = 2©« 
£tt4^Jl@Srej5H^\ n=3©£S«6#jaiI8S. * 

t CKmin= ( t 2min + ( t 1 + t 3 ) ) 
t CKmax= ( t 2max+ ( t 1 + t 3 ) ) 

U>^«, nT^jSM[a]SS 1 0 1 ©SimSfWllfffi £ t> P 
v97 9*Xtm ( t 1 + t 3) ?^ntb«. 

[0 0 4 4] JfciC, #S$SW© D L L0B© J: 9 *f*fl<J 

14 0B, H4©«fc^{C 1 -^©A^ffibMOSFET 
£ ©Sffl V - *§J ttjgiffi 3 ft fc®JfciSffl MOSFET 

FET£4^tf2fl©M»J9iBia!SAMP 1 , AMP 2 



K81 0 1 KB315i«©itiW$BH (SiSnMiffl) 

CCT, 1 0 l©ft*jK£*£ 

t2tnax, S^aM:^ t2min£f 6£, S2<i;DD^ 

[0 04 3] 



- (S3) 
•■ (SC4) 

s <t -5 , itjwtjggj § ti/c 8 mo^mmmi- 4 0 1 

20 a~4 Olhi, Wl£ffi±OR-T4 0 1 a~4 0 1 h(C*f 
EEU ra9:W6nfc 8 fS©MWT>7'4 0 2 a~4 0 2 h 
£, "pl^il^T-4 Ola-401 hfeJc^'Uftrv^ 

402a - 4 02 h ©istt/#i£tt*wf9? 

$««S4 03i, g«i7>7'4 0 2 a~4 0 2 h©ffl 
#TAP0~TAP7©l»rh*»*a*Wfcttt&3tt* 
fc*©vjU?7'Ui't»- (MUX) 4 0 4£#>M#J&3ft 

[0 04 7] 116 (A) tc. pJ^iiS* J f-40 1 a~4 



a^tfciteWLttei ? 7^fgi5*6A^ 30 401 tti^hzmomn-i invi, 



Sh/cillCi'P'J ^ff-^CLK, /CLK^tfitlO, 
CMOSU^OiKU'D^J'ECKT, ECKBil 

[0 0 4 5] fcfc, C K E N tt3£*ffl£fflMO S F E T© 

c t vxf)>< w 7 mm i 4 o ©ttftsawrs * p ? 

^ ^ * - ^;HE#-C* 5 , «fK««3 ftS feotttl* 
i)K V-i^-VMmc K E Mm b < y- F>)m 

E|ffl]3ftJ:tBSi«fflMO S F E T £f affile* 



n v 2 ^jt^ijjg^ snteiassisnr^s. sift > ^ 

- * I N V 1 , INV2B, ji^©^»i9itilHliS£ffl1H 
<m$mWi*ffi*.X*s*) . «SfE«HfflMO S F E T Q c 
1. Qc2©y-lgflC, fjlS^V7X|HISl 0 9 
(ai#M) ^6©^-YTXSENB I ASasEPflgSft 
*/c, C©l;£lfflMOSFETQc 

i , q c 2 mmcy, a v muos FET Q s 1 , 
q s 2 « Ms nx te o , 2 sajy»©ajg^ 4 0 1 

b-40 1hO^-f7fIMOSFETQsl, Qs2 



i L f 11 mm \vm\ 11 j_ 1 \ m > 1 1 j 1 1 



SfcfcCMOS F E T*sffi^jy- FIMOfi^MO S F E 
T £ ^ijKgft 3 txX 0 2 flil©H«iitf ifilsISg AMP 
1, AMP 2£ii?iJ(ai*i=*1±Tt>S©tt 1 l@IS§*5S 
^fC^*K Lt^Iij i7 P •> ^ff-SfC L K , /CLK0I 

mtmixim<DMM&± < pj dk&s j: 0 cc-r 

"C* So ±fBA*^ y y 7 EU3§ 14 0 ^6 ffi^3 n/c^ 
J&*P»; i^ECKT, ECKBff^B, XW^^HISgl 

10, ill %ftLxm&m®f& i o i 
s„ 

[0 0 4 6 ] njg;315i01i§ 101B, H5 K^Stiri^ 



3SRitW<f -^S EL0~SEL6 #EPflH3 ti, *©ff-^ 
-< lx^;Kc3tiT^-5ieHJg©^WET€.J; ^fc^f 
JjS3ntl,»S. 36K, A^jUfiMOSF ET© FL-Y 
>mity~ b ■ >^©M O SFETitH^X- 

K^y- l-S-T-icS^'&SnfcMO S F E T£*S^fe?!l 

Kssfts hfcjtwfcw-r s c £ ta o , m^<omm^ 
um. s £ mrcft -si ©s&e^ < m d k a s . * 

fc. 2 -^©^fjj -f^^-SINVl, INV2 *i;?[J(C 
Jg^TS citl o©Jf^ j; 0 &A^ ScilS*f* 0 ffl b 

50 -Cl>S„ 



(8) 



<®m 2 0 0 2 - 4 3 9 3 4 



[0 0 4 8] ±i3© J; 5 KfltoSSftfciggBHBIH^ 0 
la~4 0 1hK, A-frxlENB IASClfitcj; 
O^tt-Y >A~£©ttft«fc#sS£lb-f £©T*, ^©S?fi 

n© A 0 s (c «t o -cte##« a# s nr*> 6 hj*s ns * 

'C©aMm^{bT2»o JlftlftftK^-YTX^ENB I 

a s © t & 4 jij@ai u /ur^ia 

NB I A S(Dmi&ftTy%tZ>tmMMftiMWi~Z> a 
[0 0 4 9] £?c al^SMMl-A 0 1 a-4 0 1 hB 
a A 7 7, HJ± N B I A S ©Hfit it J; 0 ttftmiSrtWfS $ 
ft S 4 4 & (C C ©SSIIMO S F E T Q c 1 , Q c 10 
2 4 fi^iJiCX -i v flMO S F E T Q s 1 , Q s 2 # 

£ 0 fCT, pf^ii®^4 0 1 a~4 0 1 h©fltfj{f 
^CMOSl^UtiplTSftfe, 06 (B) iC^-f 

=fc -5 (c^sitfitigisgAMP 04-?-©ai7j£s hicmm 

J& b C M O S u ^I/KSQft 0 T fcttfrf S -Y > /■< * @B 
INV04*>6*(W53tlfc^Bir>^402a-402 

[0 0 5 0 ] CCD^»7>7 , 4 0 2 a~~4 0 2 hB. _h 
fB2MIS»ffl[H]Sg4 0 3 ^6©?Sf4ftffillMPf AM 0 20 
~AM7KJ:[JlM'PSiSf£©+> > *7/&i|IJtPSft. SSS 
KBIlB©»f¥4ff Jh b , tti* I 
nvok^p^k^ (ov) ^tH^j-r Mffijififi 
0SSAMP 0 B, H 4 K^3 tlT t> 4 1K©-*©S* 
WBIltt 4 H-HfedE* #T So H 4 i #»& <3 2 -7©^«j 

Wiliiss^fi^^ti-ct^cci^a, Mttr >7*4 o 2 

a~~4 0 2 htt««|ffl;*n?&< f VdW/OflWtHtfJf 

ftB i^fc&r**. 

[0 0 5 1] aSiS«tWliISS4 0 3 B, W^ilMPSg 
lOlKA^lfci'B^ECKT, ECKB4, UlA 30 
^©IfflKfflKOiUSjBSJR* 4 0 1 f&jB-J-frWfflrj-S 
HSfg-CA 0 . HfjlT > 74 0 2 a ~4 0 2 h ©fflAlT A 
P0-TAP7 Kg^TM8StfW»fe!T & "5 «t "5 K 
U*fR;**rC(,>S. ffliU, 4lS©nJ^JiM^4 0 1 
*aS«fc^{C , r<&*&. <f#SEL0~SEL3*>W 
U-^MCU SEL4~SEL6fct3'i>l^Jl4cT&„ 
*fc. £M7>7'4 0 2 a~4 0 2 h Kat*4iSttfbW 
fPff#BAM4#WU^.>l'-C, -€-ftJiW©AM0~A 
MS, AM5~AM7BPtfU^;l/4f.5„ CftiCj: 
0, "BJ^agllEllJg 1 0 1 teA?! $ ftfc f a y PECK 40 
T, ECKBBWlOI^JfHH 0 1 a~4 0 1 d£fflj® 
tMi BJlSSISH^ 0 1 e ~4 0 1 h B@g&I(lft£ 

fIII^4 0 1 d©^ff^B, SttjbflJWf^BA 
M4KJ;^t-t£f^bSftT:^£M»7>74 0 2 d(<: 
cfcoTCMOS U^;KCit*|Sn, v;U?7'Ud'f-4 0 
4£»MUT^n^QCKT4LTa#)5ft£„ C© 
£5&*fW{t,J:?) > ^a^ECKT, ECKBBA* 
6 tftfj 4K©pJ^3i5i* J f4 0 1 a~4 0 1 

d4ijllfcci(cft4. SMJ%»«lH]Sg 4 0 3 BH so 



4 0 1 Oga»* 1 ~~ 8 Sr{f StCiS^TS £ 
4#T?#S. 

[0 0 5 2 ] 15(D« CC#S£ftfcl5B:Si[§] 

b i o i tc*jc»rB. mmmmns e l o ~s e l e 

^-r^T^Wl'^JU4 0 la-40 

1 h *-r^TI6^3 MX & . ffittibMMt^AM 0 ~~ A 
M7KJ:(3^»)r>7'4 0 2 a-4 0 2 h©5%l>-fft 

l ^^a^KiSttfbor^nBKacil^ilfl^ff. 

SC 1 £/,,)< J u d r i | m ] ! 

~S E L 6 fc,fc o-CS&a&pJ^jlj^F 4 0 1 £f§(±3 

N'S ufc^*i. m*s^*ffi«-rs c 4*jts 

[0 0 5 3] vjV?7>i'-9-4 0 4B> »7>7 , 4 0 
2a-4 02h©ffl*fflr#TAP0~TAP7*6. - 

■ooim* mm b q c k t 4 u x tatit smsg-c* s 

i ! , 85 ©sWJ©p3]!l8-e B A M 0 - 7 fc J; 0 MIR $ ti 
S^KlT>^4 0 2B 1 -otc»V&60)V, -?)l>?-7l> 

l 0 0 5 4 ] 111 7 fctt, S5IJ£f!$«[p]Sg4 0 3 ©j|<* 
W^HISSTO^J* 5 ^ Stir „ @7ic^tJ:5K:, a 
i£K»JfflliaS§ 403 B, ^»jT>7'402a-402 
hOtiitlin^T A P 0~T A P 7 S-e-ti^tiAA^- £ 
fi-«f 4 0 D L LlWIilSg 10 6^ 6<D&mi9^ S T R * 

itjl©i'o-y t>At)t'$~%>y v v y'y d » t"f f o-f 

F6 4, FF0©Ui^i&Sie , rS^>^"f G0 4> § 
F F 1 ~F F 6 CDffl^**n*n-3Er©SeA**?-«: 

r a&aaa&^-r §ANDy-hGi~G64 > -r> 

A-$G0feJ;y'ANDy-FG l~G6©ffl;£lfi-5f£ 
-^©A^ff # 4 L, , ±BBe«®# S T R ©Slsff 

ft^oA^^i-rsoRy-i-Gi o-Giei, 7 

U -7 77 o v VF F 6 ©ttl^4Sat()ff^s TR©5fsft 
*£A#ft#&f40R*'- h G 1 7 4^6«§nr 
fcO, 7 'J 9 77 P i. 7"F F 0 ~ F F 6 ©|ii77£®i 

■f-4 0 1 a~4 0 1 h K*t-r 5 mm\m\m s e l 0 ~ 

SEL64LTffiAiL, ORy- HG 1 0~G1 7©tH 
0 2 a-4 0 2 httafTStSttfbfMffll 
<i#BAM0~AM7iOrm^1-5. 
f G 0 ©ffl^4^aS©*/J^^M I N„D L Y 4 L- 

[0 0 5 5] £c*>\ ii^»WiaSS4 0 3 BflKpL, 
< iftwr S i 5 CC, tH^T 4 ji^tWfi^- SEL0-S 
E L 6 B, 7 U 7 7*7 P. v 7*F F 0~F F 6<D&%&> i 

(i =0-6) £tafC br-e©M©pa^6ai^$n£ii 

tRSIJStm^S E L 0 - S E L i B^ -f Iv^brm©^ 
6 ffi^j 3 ti £ iiiR^Wff !| S E L i + 1-SEL6IW 
9 U"^ 4 3 ft S„ S /c, iggiP3»lJf|I|n]S§ 4 0 3^6 
tB*3ftS?Sf4{b$lJtlIff-5tAM0-AM7 B, ffiiiy- 
hG0-G6©fPfflKJ;or€-©ISfc^trrS l ^©ff 
^AMi + lffl**i^-YKJl'4$ft-2) 0 



(9) 

15 

[0 0 5 6 ] pflSIMtilSgl o l frfcUtfjSftSi'a? 
JQCKTB, DLL^^ffl^^tlSCDiPJB^C, U 
:/'J#iIMiaSgl 0 2^A#3ft3o ififiSUeJ; 5K, 
'J £>MMMi!& 1 0 2 BAT 1 } ^D?^QCKTK, A 

^77 140 ©as 1 1 smfrmss i2o©i 

St 3 i©fntcffl^-f Spfr^©iisa ( t 1 + t 3 ) * 
#2. £ [I] Sg*C U 7' 'J #jl?i0&g 1 0 2 ©BMMffi 
KB, r-f ffl#ttffl©ffiBfcit8HftboT < S/tftiS 

ft a© ^ © $ n s #s , s£* j: o roc m~?fr<Dm% 

r i >s i- 7' y * ng§ % jm> -t ^ § ©r c c v B0 sg©# 
MK-3^tstist*. m-t^tvv'wmmmi o 

2B, AJl'*y7r 1 4 0£fH]-f«lS©[§]Sg£HJ^[I]5g 

1 2 0 iPI-«fiS<0iai!8i4fiyiJ{cgttUfc^BEi3n 
5Cif, §f?E©a®m ( t 1 + t 3 ) £f#-5 J: -5 tc S 

[0 0 5 7 ] U7'y *3Bi0K 1 0 2 -CME^ft/t^ p 
'^RCKTB, 7}JI]0Sgl 0 5{c t fcor4»JH3ti. 

0 K J: 9 BO jiStifc d»B ? * E C K T &|1]*1HC#J§|0 20 
g&l 0 4CCjc-o-C4#JH<*ti, ?P7{-ECKT2tft 
4. C©B$©f B»i'ECKT2©{4tBtt, DLLWfll 

@I?8^6^§n4Wfi^2 c K*in>5 \,«}\,<ot* 

H3 (c) ©ECKT2 (n= 1 ) OflDfflT. MflfflP? 
2CK#;\-fl,^t*5it, E13 (d)©ECKT 

2 (n = 2) ©<5WB£fe£J;5tC#J10ggl 0 4« 
$4vCC>S. ^JfElJgl 0 4teJ:c>*l ObXiPUyfK 
CKT*jJ:CfRCKTO»Ji*tfa5CtKJ:o'C. if 

4.138(A), ( B ) tC#J!0?g 1 0 4, 10 5©t# 30 

[0 0 5 8 ] #H0gg 1 0 4, 1 0 5 B, H 8 ic^f «t 

•5 tc, -en^nsfEtB^^f-'-f s&t-k-a^ l/c 2 -3© 
#EDW-fe f h , y -b » 7 y 9 7" 7 p-^ff 

_Eo£FF_EitcJ;i3 4#ja;§n, ilr)S©7 y ,7'7B> 
7*F F_E OCi'B? #3SHRc JD'j^ECK TWA?) 3 
nS ££ feK, iJ|g©7 y 7 7-7 P ■> 7T F__E 0©fij77 
QM©7 'J 7*7 P 5. 7'F F_E 1©?P y i>ffi?t,t 

Atiztiz, mm*? h. <)ty vmm-p v »^ 

7B'j 7'F F_E o£ F F_E IB At) fttyf (cf^to (3 fe ao 

#QB#P^I^;l4Cfe£ 0 Sfc, U*-;F^RK^ 
-Y U^^A77 3^ntf#^K y -b ■> HttJgi 3ft. 

icfe§„ 

[0 0 5 9)08 (A) K^fi^K. ^[slEg 1 0 4 

KB. y * ? h ft # r s t i ±mmmm 2 c k 4 & b 

*©S<E«-^i4A*m-^i-rSANDy-hGl 1, 

G 1 2 *sggW <5 ft, AND h G 2 1 ©Htf}*" 7 y «, 50 
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7'7 P y 7'F F_Eo£ F F_E 1© 'J -fe y h 3Si"-tC , S fc 
AND^-hG2 2©W7 y ■?7*7P^7 , F F_Eo 
£FF_El©-te? YWttXljStiX^Z. cnKJ;-, 
T. $lJWf^2CKKt£;CrBI3 ( c ) ©£M@£ fe£ «fc 
vK^Ji§tifcECKT2 (n=l), £fcBH3 
(d) ©ftfl£feSJ:9tC:53-Ji3ftfcECKT2 (n = 
2) #fl5fi£3ft£,, HI 8 ( B ) KthTJ: 9 K, ^JMIIlSg 
10 5IJ, y -fe 9 f- ff^R S T^otOg 7 y 7*7 P •> 7* 
F F _R o£ F F _R 1© y -fe ■> f- IQ^CAtl 3 ft, 7 y y 
7*7 P ■> 7"F F_Ro£ F F_Ri©fe y h^f'CBJgif m 

[0060] fefc, ^wjtcte^-rtt, lasg©^?;^ 
iitfs&jf), 5}gl[HlU§ 1 0 5 tt U7" y tiwm^ 1 0 
2 ©eiticisw/c^, u 7- y ^aMilSg 1 0 2 ©itSfc 
»JS0BiO5*»wrfcm>. cntcj;^, U7'y* 
mmmffi 1 o 2 ©^snsaE%ffi«f a c £ s„ c 
ofl^tct. atriB^ (1) *jjafi-i-*©T, wj?-* 

DQ £r — 1 p — 7fi^ D Q S ©ISfgHE L < $« 

[0 0 6 1] 19KU, ^JililSg 1 0 4, 1 0 5 "C^H 
3fifci'n?i'ECKT2iRCKT2 ©tttlit"K4tT 

S 0 fifSMl^^ffllElUg 1 0 7 B, 2 o©7 y 9 7'7 P 
» 7*5 0 1, 5 0 2 £ 1 o©NORy- 1-0^5 0 3 £ 
*>6+I)S;Stl, % A^Si^-DBmiiHEEV c c 

{C^tlS^Si ifcCC, 707 i'* : f-K^Mliaj§ 1 0 
4, 1 0 5 -C^HS n/ci^ P 7 i'ECKT 2 £RCKT 
2*s-€-n-€"tiA^Sn, ?B7 V (DALtWlcWiMbX 
AjJ&fF<i:'0'>J UDHWW&ts. *fc> 7'j 

•> 7 - 7 p 7 - 5 o i , 502 mmm y * » hst-r * 

C©H'7l iiB-t-(Ctt7 'J y 7"7 P 7*5 0 1 , 
5 0 2 (OSMUt) Q B ZAtMm ifSNORy-m 
5 o 3 ©tH^*5 y -fe ^ b fe# £ A^j § hZ> J: 5 tc 
*)S$tirte*3, y-fe'> hST^-fu-^ji/Ksns 

[0 0 6 2 ] {iffl^SSSSctfemilK 1 0 7 B, [33 ( c ) 
£(e)©«t^(C, 4-RCKT2©iZ<3±/0Si9 I 

» y *J E C K T 2 ®3i%±*s •? i » y J: 0 5fe(c A* S 
ti4£, 7 y » 7'7P 7 7"5 0 2(OtMt)Qf>JU K 

Sfstti^QB^R^u^KcSti, H 3 (f ) ©<fc 
9 tc, {Sit@©ji^*^Tffi73ff #V B DN#« -f 
{C^tStlS. ^tC, t>Uyt>ECKT2<DAL%±.tfiO 
J. f y^AT^tiS £, 7 y 9 7*7 P v 7'5 0 1 ©tBTj 
Q.ifi»~A SKttl^QB^P^U^KCSna. 
^O-C, 7 y 9 7*7 P y 7*5 0 1 , 5 0 2 <DK%miOQ 
B^tCP^b^;l/K§^i4£-e©fJ[^C, NORy- 
1-0185 0 3©ffl^T AS P FDJS T^K^ -Y U 
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^McS{b3ftS„ PFD„RST{f^f«7 "J 7^7P 
v 75 0 1 , 5 0 2 © V-fe ? F^T^cA^fSn-Cfe?) , 
tti7JQBit^fcD3 I^;l4c^ffc3ft& 0 CltiOCj; «0 , 
H3 (f ) , (g)©J:5lC, ttiM^VBDNKBS 

tott&„ IK, RCKT2©S^±*S0x^i?J:i3fcE 
C K T 2 ©Hfe±*s 0 x ■> i^OlJifi^t , Httifg^V 
B DN(c(»wWX*5, ifcffl^ff #V B U PiCB-jft 

[0 0 6 3 ]^Lt, VBUP, VBDNM^JW 
ffl*JWW©5SB. *By*ECKT2 4RCKT2©i£ 
■^±*s»3xyy©tfttl^{ctBatS. C©VBUP, V 
BDNiflJ, ?*~i>#>7®®\ 0 8KA#3ft. 
ftffl 3 ttfcttffii&Kfc Cfc*E V B * + - 

S?>J<>^iaJSl 0 8B. HI OKiStin^iiK. 
1535x6 1 1 itKRCt + ^fe 1 2 a~6 1 2 hipib 
& SfP»iS7 ^^6 10, 2 o©HME?i 6 0 1,8 

0 2M2o©MOSX^r?6 0 3, 6 0 4£#>61f 
JS3ti£ 0 

[0 0 6 4] CCT, 9=-t-y^>7*0S§ 1 0 8KT7 
B U P <DiE>WZifi}J}Stlht . MO S X -Y 
v * 6 0 3 tf«fttttt<b& 0 , Hjljg6 0 1 

1 1 #7 <)\>*fQ\ OK^jnt+t^^f 6 1 2 a 
-6 1 2 h?&J3tSSht:ffl^1tEVB©*(4*5±ff-r 
3„ y^>ff^VBDN©IE^-;bX^A^3n§ 
£, MOSX-f 0 4j$*jIt*3B£&9 > W6 
0 2 ©Sift I 2KJ:o-C7 -< 6 1 0©++^s^$ 6 
12a-6 12h*61i«tltf)U B© 

[0 0 6 5 ] fictB^jg»^ffi01iS 1 0 7 ©fltfilh, A7J 
ft#V B U P £ V B D IWIBIUtfC^ -i WOltte&C t 

*©«£«, «Kfc8R6o i#>e>©misi i#js 

S*®I6 0 2N^ajU, tb^HEVB©mfiB^tL 
iot, ft#VBUP£VBDN©^;l/X»S©g 

»i m*w£VB©sffi*i±»fco<«Ti«-rs. 
[0 0 6 6 ] cnWkmo^^-^yy'mmc^x 
B, 7 -<;l/£|IISg6 I 0©'t + ^->^g*^, W^jIM 
0S§1 0 l©S®SfS*fW8PfSUjfi<DaiR*lHlipfl#S 
EL0-SEL8KJ;ot8oO+t^>S6 12a- 

6 1 2h©*ti-enfc*f(£;o-ca9:we.nrt»5^-Y9 5 i 

6 1 3a~6 1 3hW, *7Wm?Z C: £T, !£M 
■cfcSJ^fc&oTi,**. chtt, oIXgegBlOl 
©iIMIS^KtEDT?- + -^>-/lElE§l 0 8©ttt7JtI 
JEEVBOSEjtSfcWSSU-C. U^iffiSliKl 0 1 fcfctf 

[0 0 6 7 ] T&fcfc. ft-^>^l 0 8k:<=fc0£ 
)S3tl?ctJ±VBB, HI KCtpSJvCO* (a) Sfc 
B (b) ©*U>h 5 -5-|IlSgfr> h ft TX Hig 1 
0 9^ttl&3*i, COA-fr^HBl 0 9©ffi*SiS«: 
J;-?T±iaW§E}lM[llSgl o l ©bJ^SS*^ K**iS 
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SSE^iJfD 3 ft. * ©SS© A # 3 5C <fc o T §K©j®i 
©g^BiSRSOWf S E L 0 ~ S E L 6 K. J; o 

s„ -e©fc». ^t-y>i<>^iiKi o 8*>e>©A?K? 

;bX{c>pf-r5fflAmi£VB©a{tM^-^T*4ig^tc 
B, tOTT3nMSIii^©KiS!£ k £TS £UMK§ 
HISS 1 0 1 © h - i? ;l/©2?i B$Ra B k £ & £. 
[0 0 6 8] tt£t>^>, rt-frxiEVBASAVB/cW 
^tWcit, pf^aMS^s 8 &©*i&©iEi B$IH t 

10 2 ©^tfiA 1 2 mmmm^ 1 &©»£©£< tsA 

t2©8te£&S. C©f*WEj:»3 > SMISiW^if 
ntUJDL LBJMtWA* < & 0 . *S©H§£ 
Ktt@iS*J|agLTL*^nJffitt*i*S. C© 

WI#SEL0->'SELeK < tot+t^*8 1 2 a 
-6 1 2 h ©gSffi£MfflLT<3£3IJi|IIK 1 0 1 ©S 
< K & £ §M/5 S A SK&a.fcSKStffcStt'CH 

JfcWj-SJ^tt&S. ^©ife*. fiPfVBUP, VBD 
20 NCD^j|/^«K*f^4BBEjffiEiaB 1 0 1 ©JHiHSIB! t 

[0 0 6 9] ft*. Ull (a ) K^Sn-Cl^^WT 
XE1B 1 0 9 TB, U> h S 

l,^^ Sll (b) K^VTJ; 5 &#«£©;■« 7 *lsll& 
1 0 9*ffll>*Ci«:«ti)^CiBaaP81 0 1©S55« 

Ill 1 (a) ©^•-f7X|HggB j e©A*SIEVB-W^ 
•SMStt^n^MSfC**^. Ill 1 (b) icjrsbtc® 
30 Sg-CB, AJlMRV B £ffi/J*EN BIAS KJ; 

a-rsnifi*s-^wa£&afc»> hi 1 (a) tj:t$5 

Is X , HE - iiS«|iJ OTStt^ cfc 0 ^JfJ K jfi < & 5 o 
[0 0 7 0] JiLhT, $^Sfe1?iJ©D L LiaK©«fiS«:^ 

i>-cokmj6»7 o. <Mtimnm<D d l Ling§©#iw 

[ 0 0 7 1 ] *T. D L L@KKfcWSfif@$-IJf]^l^ 
5 o i fUi.'J,fy '/^.fiirasg l 0 7 KA7J 3 tiZ i> o ■> 
J-RCKT2 ©ffiffl** E C K T 2 ©fiffl J: D iiA/Ct,> S 
JS^KB, VBDN^#a*JhT/WrxlEV 
40 B©*&*iT*H3. 7fr^3MMlE]g§ 1 0 1 ©a@fi%Jf A 

3 ?o»?rckt2 ©fiffl/osjiti a j; 5 ecsafai 3 
ns. -77, ttttJffifHH*t(@B 1 o 7KA*snsi» 

D-^RCKT2 ©affl *s E C K T 2 ©fiffld: D jint 
t^lS^KB, VBUP^Jl/X#ffi7J3ft-t^7XfI 
EVB©Sfi^±*5*3, Bj^a-MHISg 1 0 l©j@gE«4 
«ii>3#, i'B^RCKT2 ©iiffl/OSiitj. j; 5 
3n^„ C©J;5)&7 ^- K^-v f^-^KJro-C, 
0y?ECKT2iRCKT2 ©fifflB^iC^L < 
J:9l£W8ft, Sl«<]4^, AAfB»fCL 
50 K, /CLK£fitB^-gStO/cf ; "^DQ0-DQ 1 5 
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[ 0 0 7 2 ] ^fc, u-jf U>y£ftfcA;f Sfc&tC, Rj 

SjKiiHiK i o i qxDmtfmmi-A o i <D$m&?u 
vzmffltoticmc-cgtwrzMffl*:* mi 2%m^x 

;l/K>;-fef hSn-Cts-C, 0 1 a~4 0 

1 h©llWcD©j®im«t ^J^X-f-v 

g--iio, 1 1 1BDLL mmmffi i o 6 *> bomwm 

■>^S TR*Jn"?U^;I/{c§nSCiCC«fc»J®2 l/^U* 

1 0 3 ©Hi^£pflSM2£[@ig 1 0 1 10 

[0 0 7 3] D L LfJMUSS 106B, U -fe f h ff-^R 
STASAASnSi, ^glSi'P *CLK, /CLK4 
BROiitfAA^'S'VT 1 4 OOlUjjirUy t> I CKT© 
tLhifiV)^ -{ ilsifT llcmMbr. Ml 2 (b) OX 
vK^bfSMIWi^SCKT, SCKB£tB7J-f&,> 
frfa. D L LflJfflalK 1 0 6«C*tf £ y-fe 9 hffi-^R S 
Ttt, DDR SDRAM©3>hP-Apy^« 
- h* U-^X $IS^a-7> K^-b;b7 U 7 u ^4173 
7>KSELFX4£Wfc£*J&£(C£j$;*ft£. D L 20 
Lf&IJfflJElgS l 0 6 ^ 6 fflTj 3 nfcff-^ SCKT, SCK 

b«H2 U7'y imwm& i o 3 tc«t ,t c 1 1 + 1 3 

+ tm) it^SCjKI&^A^ft-CISll 2 (d) ©J: 
Sft^SRCKT, SRCKBib-Cffi^^nS. C 
Ct, tiB, l(&$M*DLL«iftHJ#tf*©*iSWl 
EE, ja*®a^bfcSitl6f 5fc»(c^«!>»3£3 ftfcffi*B& 

*sr*s. tmo»oi,>*iH*aiiM-**i, m«in 

#© <t 5 &Jt«am>l#IH i 3 n 3. 
[0 0 7 4] flHfSRCKT, S R C K B IJWfiX -7 
»f 110, 1 1 1 4ii-3-rEI5©«fc5i&:»JSS4WrS 30 
^SBillB 1 0 1 ^AT^ti, oI^aEllSS 10 1? 
WHISHT 4 0 1 © 1 ®&(c t Y)<D&mifi%7L 
H 1 2 ( e ) - ( i ) ©<fc VcCS®!-^^ £^fi£3 
ni>„ 315I3nfcfi'5|tt^fijT>7-4 0 2 a~4 0 2 h 
£^0TaiEK8KWfflIISS4 0 3 t'?)l^y\yf-f4 0 
4K$*&3ftS. -77, 3MK$fJ«84 0 3«, D 
LLffjlJfiHUSgl OQ1plb<Dffl®fe^STRifi0yi<'<)V 
OR^-hGl O-Gl 7©-^©A7JfI 
U^JP i 3 -8* C £ (c «fc •] jSWbfJMi-^ A M 
0~AM7£^T;WU^;l<£L/T|±|;fjTS. ^©fc 40 
pT^JgMUlSSl 0 l©MKlT>7 , 4 0 2 a~4 0 2 

h«-r-<rrSttffc3nH 12 ( e ) ~ < i ) ©SMfi^ 

tt, TAPO, TAP1, tU^'/KHi^Sn? 

;l^7'l^t>-4 0 4(C&*&3tt, C©^TAP1-T 
A P 7 B 315iS»IfPlHlSS 4 0 3 {c him 3 ft*. C © 
m> 7Jlf7 - l/^4 0 4©ffl^«SLtiS/05, t©tK!8* 

( t 1 + t 3 + t m ) + 4 x t D < t 
<5£6) 

©f»t&SC£#S#3&»S. 

[ 0 0 7 8 ] -77, ttfflWtSWteit&Offi;^- $ D Q 50 
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[0 07 5] ^(C, 13 1 2 (c ) ©J;9fc, SCKT, 
S C K B ff-5f # X 7- 9 7Wt^b 3 tlT 6 t CKlt© £ 
-T 5 > j/T Z T S T Ri-f *so 6 ^ -f l/'? 

^{b3tlfc£TS£, C<DSTR\m?tt>Vv J Jtb 
T. 137 ©jlMSi!*WliIK4 0 3©7'J';7 - 7O 2, 7' 

FF0-FF6*, nJ^IMUBg 1 0 1 S> ©&jH£# 

^tapi, tap 2, zmmtc? mi 

2 K^T f A % >^"©tii%iCtt, S T R{i-«f 7)5 O ^ U< 

u^;i"s^{b3ihfcB$*Tii, tapo-t 

A P 3#;W l/^KTA P4«|i$ttrJ7 U-<;I/-C$. 

s„ ^©/c&, mmmmm&i 0 3©7>j, 7-7 a 

■r/F F0-FF2 KBK^-Y U^l/fls? 7 3^3 ft, F 
F3-F F6KBP^KJWi7 ^SftS. 7 V ■> 7' 
7d'j7 , FF0^FF6ffli'CS'CA-fU^;W7^ 
3ftfoWcDSt t-c. l?n» t cx©|HKcf|#*i 

H 1 2 ©£ -f 5 > y©«-CB. t ck 
©IBJ Cc T A P 3 £ r -f ft b % 4 IS S © pJ^ilSSR^- 4 0 
1 d * T? 3 tifc C i 
[0 07 6]fLt, *©IS*. 11 7 ©ji.g|M»Iel 
SS4 0 3 tB, 7 <) v 7"7 D 9 7*F F 0~F F 6 (Otiifj 
ff^SEL0-SEL6© i 5^SEL0~SEL2^^ 
•Ylx^jU©**4 3n. SEL3-SEL6BP7U^ 
Mcmtb, -Wcio-C, ORy-FG10~G17 
*»e> ffl^J 3 ft S f£1§ j tff -f AM0-AM7B, AM3© 
*#A-fUt;l/tOT(UA3h5. ^U, ±!Bff^S 
ELO^SEL eSl^'AM 0 ~AM7B, "5JSjl5ill]K§ 

io lki^t&sti^ -e©!*-*, tt^-rsBj^aBssR-r-© 

PM«4JS(c^3ti-J> 0 tOTlT&HjgeiMSRi 1 
40 l©S»^4St?*Sit,45C<!:tt > £0t%ol& 
$M\W% 1 0 1 icfcWSSSIIW t 2B4X t Dt'J> 

[0 0 7 7] ±12© J: 9 CC L-r , )I5I|3I^i|Mh1E§4 0 
3(cj:€)PMa5iIs]S§l 0 l©IUWA<i^iii>ETSi, 
*©t*R«C±IBtiJtaW3^STR©^^u^jI/©a{bK: 
1 0, 1 1 1 ifiXft f p 9 * I CKT, 

»W&3tiS„ i-,T, f.ifS$iJW^it^©i'n-^ 
C L K , /C L K ©A#*» 6 f*- f D Q© (±173* T ©31 
MfiDd qtt, 

Ddq= t 1 + t 2+ t 3 

= t l+4XtD+t3 (5t5) 

-Cafe*. CCt, H 1 2^6 tCKB, 



CK< ( t 1 + t 3 + t m ) + 5 x t D 



fflJP^CLK, /CLKfcat-fStfitfHMPd qtt> 
Pdq = Ddq-nXtCk 
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-CgtfrtfSo CCttt, HI 2 ©J; ok:, n = l©Jg£ 
Pdq = Ddq-tCICC*0, ±IB 
2o©5$5, 6<i;0, 
-tm>Pdq>- (tm+tD) 

i'CLK, /CLK<£9fctm~ (tm+ t D) /cWii 

o i ©KimftiiicfUfPS tir^-s, £ nut^Tt 

-5„ 0 l©&g[*J3&©t§£ 

KBtfttf : ~i'DQ©fi:f@Bi'P-:< i'CLK, /CLK 10 
<fcO ( t m+ t D) - ( t m+ 2 t D) K»M», 5 
©ClS^icaiEfcffi;^-* DQ©ffifBtt ( t D - t 
m) - (2 tD-tm) fcWjlftSC £K&S©-C. tt 

[0 0 7 9 ] ±IE© «fc 5 t/C LXSJ^MimK 1 0 1 fete 

»^iio, ii 
-ejssiMmss i o l-cssEsnte* 
07 i>rti<y<)timm®$%i o 2rss?tifci'p^ * 

ffifflJSiffiKJt«lll8 1 0 7{cfc(,»Tfiffitt«3tt % ±83 
fiffli-tm— ( tm+ t D) jWftJtiSft. C<D\m 

s*ii»a:<-rsj: i 5&m^vBDN*iffl*sn. ctiK 
j; -5 "cnj^jis-iHisg 1 0 1 <D'Mmm&mt (.mmtm 

RBRl 0 7{CfeWSffifflH3RB, ffl+J7 ; - * D Q£ t> 
Oj i'CLK, /CLK©ftf@£©J£$£l5]^-C*.5© 
t, fill Bj> tWS&c & 5 £ tt) +J f 5 - £ D Q ©fit gtt i' 
B? i'CLK, /CLK©{itB£-I5rf&C iittS. 30 

[0080] tc6-c\ mm Lttm&mmmi o 1© 

*»&&©««;£«. Mftttmffl&Al^WT&fcttS© 
-C, *B6K»£t^Lfc&fcl&©*ifiWE, iHK3?# 
£{t U A^' '7 7 7 *mjj®1&<DMSmM t 1 -M 3 
*s^t-rSlISfitt*l**. C©B# t 1 + t 3©£{b*# 

tmio *>/jNS wna , d l Lmmximu v vm&ip 
h\s.?tiz>ct\m\,\ w^x, DLLmsg^itip ? 
i^f Sfc&©fiti^t§£ Lr^&gf^fi© t m£^*.r 
fc< c it, fiffin v v\mfrb\rftiZ,(Dm±X'% 
S. S/c, 0|fcSftg&£#^*6ftS»&K:t>c©tm 40 

il" 1 - - - ii iU t , 
: ?#>mtcMZ>Zt1fiX%Z>, £©cfc5k:, tm»©^?§ 

[0 0 8 1] ±IB©i; ^(CpJ^iiiilHlKS 1 0 1 

BBS nJ1JB£-fS {:£(<:«£»). im@/E©BMSII§l 

*tl-Cfc t CK©*/J\fflfcBHi&#!&l 1 ©if ^KfcWS t 

D+ t 1 + t 3tclWIR3*iS. C©WK4ifi*.&fc» 

ft, #liJtWi:tei>TB, H2 (B) tc^-TJc^ft, t 50 
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1 + t 2+ t 3*2 ?Uv i>mWl2 tCKt-mS-tt&'M 

T, C©2 CKO 7 ?|IJiKC-5t,iTHS^TS„ 
[0082] 2CKP'j 9tfmZl75®G. D L LSlJ©P 
HS&10 6B, H 1 3^§tlTOS i'jtc, SCK 
T, SCKBfa-^rt^bSft-ca^ 2xtCKf*KST 

1 + t 2+ t 3£n J05 muffin t CK£ -gc 3 # 6 SfHJ 

£#KB, SCKT, SCKB^^ffl+jSftTfre, 
n x tCK&KSTRfi^SfcitfT^SCi-C. ft® 

[0 0 8 3 ] L^L, nCKP^i'M$I&LJ;'5£ir§ 
£ , t CK©ftAfS t CKmaxft J: L T < £ „ T 

1 ^ink;, 1 iratt^nM-cabSfc*. 

mXmi>k%> <'f5CifcJ;oT 1 t CKmaxOF^lSttm 

*©»£iiism ?ft'i««?ft©«jn&£\ 

B. ZUvtmmt OOWrtSHi JBICKBj j»w 
ffll. t CK#/jN§ (,> £ § B 2 C K P 7 ffMffl) £ t> 5 <t 5 
fc. n ©ffi£ 2 aHfcflJO 9* SCilCio T^S*!! 
Itooa 7 i» u>V><Dlkttmti& «t ? ; LTl»S. 

ifc, *»-CB, 2CKO 7 i'PflCCft) 0 §^.fcJ« 
■a KB, 4 ^-jailK 1 0 4 ©fiWBfcEl 3 (d)OECK 
T2 (n = 2) ©=fcMc^MT&„ 
[0 0 8 4 ] ftftWKB, HI 4 (A) iC^-fJ^&f^ 
Wc^o-c, 5fe-TD L LWflHgg^jtftK: 1CKO-; i'ftij 
W#©PS»J^*ff % (xf^'Sl). *©<6*. 

o 1 ©*aa»*i ii8*>2i8iy±*>«:w 

^(Xf^S2) L , 2 &W±T?*Jltf . lCKOs 
4 0 1 ©^iiPS|J!*s 1 g-c >* g, i spjjg § hfcJS^tCB, 

2 c k a v frnm^is^xmrnmomm. (xt? 

y'S 4 ) fcfT&K il)5E§ nfc«f 2CKP-; i7$ljf) 

[0 0 8 5] fete, HI 4 (B) K^SnTl,>SJ:5 
K, HI 4 (A)©^K£B?iK > DLL»fWB*ftaa 
K2CKD7? iW9pi^©K»ffl'J^ ( X r V S 1 1 ) % 
tffel\ U^S@-^4 0 1 ©JftfflS»*J«AS»*» 

2) L, ®AS^*iS-C l fcntf2CKO^i'$W?:tffe 

i>(xf'j7-si3), pi^®i^?-4 0 1 commmm 
^sASi^r*ntf , >Xic 1 CK05 zmmzio^x® 
mmm (xt^-zsh) &ffac», ti^stifcm-c 

lCKn**IWffl (Xf-^S 1 5) Stf&5 4l>5# 

[0 08 6 ] Sfc, 1 CKB'j i7$IJffl!£ 2 C K P i^ifilj 
»*a«)ftJ9*K:0fc»^. 4»JHI1B1 0 4-c^JiS 

nfc«© * p 9 1> (Dim* . {if gjt«T ftMfefits £ a 

& <£ 9 tc^M-T 5fca&, DLL WHBUBliS 1 0 6 BIS^SU 



(13) 2 0 0 2 - 4 3 9 3 4 

23 24 

fPIUSg4 0 3^6tB^5tlSM I N_DLYft#©ffl£ 7 JQC KTftSfflTjgtlftKJ:)^ €-©C£&Wfflty 

7^lt, 2CKfi^&£$LT#JI[[IISgl 0 4-~Hj t, #§IM?tJ©D L LHK», JJTF©J: 5 KSfrftTS J: 

At^j;5«snti,^, m i n_d l Yft^tt, 5{c#fiS§nri^„ 

H7*#M-fSt:»a>S«fc5K: > BjlSSiUlSg 1 0 1 © [0 0 9 21B16B, 0J FU^^^S^v 

ISi^s^© l ©ft tasE g nx ^ $ c £ £ mtm^x h > I" m R s P-k ii y y y u v is » WT p ~? > F s e l f 

&<DX\ mi 4 (A) OXf-5 7'S2©flSt2CKa X#A#3tiD L LHSgrtWf&ifiJ^SPs^c, HI 5 

v i'mm^mft^m^c^msn, io4« ©d l liuus i o o ic-m h^momi^fnt. m 1 

C©2CKfi^£:gWS£#)i5'Py JECKT2©fi 6(i:^iitl^J:5K, ^ML<*3I£[hI&8 1 1 2 ic J; *Q 

ts*H3 (d> tcfc^Ksarr*. «4stism#ECKT<o^xB, aa^p^ic 

[0 0 8 7 ] fitiS, nCKP? J»©jI*Rttl CKP 10 KTm'tM i> >Vttj:t>hm x t CKiC 1 H] (0 1 6 Xttm 

■^7i|jWi2CKo-yi'i|jilWcPHS^©rtt&< 1 ic =4)r*s. fcttu 7 i>7~ 4 y~j-?is factv^s 

Kn?*M», 2CKP-;>n«, 3CKB7«»* A#£ft/tC ££^Tfi^AC T V*W U-<;Hc£{fc 

^MlRtZtet'* S*y£ftj£JBW#A<=>ftS. C© 3ft££, €-©$^UX#fe£|§M 1 1 2tt}IHKlk:A;b 

4#flm0 4»tf 10 5fc*JWS$NBSn©2 X£lfe£^S,£ Mt«l£$ftT(,>£ 0 1 

(**3 C K n 6 #J§. fc*4CKn«, 1 2 W«#ECKT4A*f O » f I CKT#>6£)$-f 

£©*§£•« 8 #13) {CT5©*iJ:l>. Sfc*. fl^ECKTOA^xifiBJPyJ I CKT© 

[ 0 0 8 8 ] ftte, DDR SDRAM©fflf&*»6tt41- ^^WiR— ft*. H 1 8 KB^3tiTt,>& 

tl5#. **»WODLLiag8<£jS«L/fcSDRAM* ;^X-|63»g 1 1 2B«{Cft#E CKTiiKtl 

ffiffl-r*l«{C, SDRAMOjWB*>6UJ?XjfT«W¥a ©ft^E C K B4*6£bT(,»a. Sfc, 
SSS4i9:S'C*SJ:^(ClifiS0TfcC»T 1 DLLIhIKj&s 20 1 1 2IJ, fl^ECKTC^X^Ml/TA^nXt 

%<DWEmH8&*&mbX 1 CKO v ffflfflt 2 CKTJ a(Hl 6T»2 t CK) ftKECKT£|^£ft^;l<*P 

7 J ®m%® 9 gA. S £ 5 I&ffl fa S. C K T £?6£"f SJ;^C«^tC>5, 

[0 0 8 9 ] C©,£5Kn©fI£$9ifA.Se£KJ;o [0 0 9 3 ] ^U^f^nm 1 1 2tCj;9#i5*.3ft/di 

t, S:/hd7 0^i'M)Wt.CKinin«DLLlElSg(C^ffl$n ^E C K T £ E CK B\ZnJ$mimV& 1 0 1 ^A*S 

S„ LfrU n£Ai*<-f ££4#jiUI!f 1 0 4RO'l 0 ft-5o ft #QC K Ttt U?' ') t/MMmm 1 0 2 ~AJj§ 

5 ©#$&##*. TV <©r, 4^11111 0 4, 1 0 5 tl, ( t 1 + t 3 ) ©SM#^;ie>ftTf|^RCKT£ 

#8#jg-C&5££&C« 1 fiTOfflltt 8 x t ate 1 lei £ l,rdtfj$nS„ C©fi^RCKT£±fe^*^X^|l 

■ttS'S^fff, n&iK^cA*<TS£mE-*>SS© SSI 1 2(CJ;0l64§tlfcfi-^PCKT£^fi:tlMIM 
m^!ft^tft£KDLL|iISS^ii^Lft< ftSnJfittfr* 30 tftffiEIKl 0 7(cA^SnficfBittS3nS. fifflMKiBSt 

*5. b#> U A77^ ■> 7 7 ^ffl#@88©S$P$|lB-C* t^fflllSg 1 0 7 ttff-if RC KT©&ftJ©iI*i±# *)xy 

St l^t3©«LSI(D7'nfeXf7yny*i$ ff^tp CK T©^7J©Srti±^f3 x r^T 

trfeiiJWfc-M^T-5C£B#x.(C< (,>©(c*tU JO {C. fI^RCKT©SiJ©SE^±^0x-j,^A^§n-r 

JJlRgtCKtt7 - P-t2X-r^yp> ; ©ii*££^«c 1 ^ U*5£&»ft =6-7 J ■p»» £3ltitac 

&*-T*f«4>U n©ffl*J;*$<fc.&C£fc#;l.f>ft T„ 

So *Ct, ttT, #Ja«ic$#0&<,>IWfa#5$©S?Mi [0 0 9 4 ] U^U CO^ftflKcfc^TB, fl^AC 

wc-^rsiw-rs. tv^p 9 ^^©^©t-c, mimm® 1 o 1 # 

[o 0 9 0 ] m 1 5B. u i©^fei?ijrffl^6nr^s «4«^p H n 2m™oimfrt>s&mt zz&ivc 

4»JSgl 0 4, 1 0 5*ffl(,»!Ec(,»MfBWS;*ei5fflOfc A* < TS J: ^tcW»3ns J: -5 (c« fiSStiT^S. * 
DLLE]g§©^JiFj%^-r o C©^ifeWCfe^TB, 4 40 ©fcfc, m>nt?*n«. fg^tRCKT©ft|ZI©lr*i± 

^JSII 1 0 4^^' 1 0 5 W^Wb*) (C A77^' 9 7 7 *S0 J. •> ^6ff^P C K T <DWm<»\L% x 7 ^ 

HISS1 4 0 £p[^ji5i[ilSg 1 0 1 £©ffl{c^ , ;l'X|6*iI STIC, (t#RCKT©3iJ©i[^±*J0 i-;^A*3 

?gl 1 2*J»W6nTt^. /W7X8£@K1 WCiBftli. Jc-^'r, fi-^ACTV^a^b^-C 

09^1 ©^ -f 7X»4HB 1 0 9 £ BSSg^iWS *ft(l ^^©TiJ^ttBft < , ff 4f R c K T©«W© 

ft o T ^ -5 o tti^OijyiS^PCKT©]^^*!*)!?^ 

[ 0 0 9 1 ] DDR SDRAMt'Si, DLLIilKgBtH ^-SSc§#5 <fc "5ftft^V B U P SfcBV B D Nilfi* 

70r--$©{itfg^ffliE1"Sfc&{Cffiffl3tiS©-C, DL Chlt£r>X nJSjl?iinSg 1 0 1 ©3I5£B$FSf]#ii|fiJ$j 

LmSg^aj^^y^-jn^ JQCKT^rtB^-rS^tt iEO^&tBa-? J^tffttonSo 

aiv I(»aiTi'f^7*37>FACTV, hb< [0 0 9 5 1^-L/T, _hlB©J; 5 (c LT D L LHSg^fi 
By-F3-v>FREAD*JA^Shfc£*©*. i^P 50 ffln 9 J-rnBfi^RCKT£ P CKT©<ifB^ttC< 



(14) #gfl 2002-43934 

25 26 

Wh~C& Z tcsb, ^(DmcimA C T VfrV> ^ H«&t,>#\ 0 1 ©sQfcWtfci^T 4 #Jg|3§ 10 4M 

ltLX^)lZ?k&$&l 1 1 0 5 *ftm®$~C\*te < . ^*^X^±|iISgi L'C k m 

MVbx^^Ts.t^tc^orfe, mmw.mttii®ffi ®<,ci®<Dimtmz'i : T' c >c.i:fr-c$6<, mtmm^ 

1 0 IfctettZmmt (.^~*~yi> -Vy?) tt|fe£ 4#Di§ 1 0 4M1 0 5 •MDATJ? O 7 >? E C K T, 

L&K L#>&, DDR SDRAMT«. SitSKJ; RC KT©m+>- -i i> MC 1 Eh ECKT2, RCKT2 

T. Sfg-Cfc2 0 0 x tcOTABTi'f- -/ -y=iv> K A ^Ximim^iiUhH i> C S. £©*§,=?&, 

CTVCDA^msnr^Sfc*, DDR SDRA U^Vtfil^HlSgl 0 2©]fk:A;l/Xffi£|I]?g£i;< £ 

Mfc^«g§n^DLLiiis§iL,r, *^ffif?ij©DLL[a ifcjco *SMiiiK©m«iiijit>&fii)i-r'* , r/t 

[0 0 9 6] *fc, ;W7X@Sg 109BH11 (c) [0102] K..L D L L@IS^©®fflfflfc~X>ri^ 

(C^-rcfc^K^t-yjjO^lpISS^^OSEVB?:^- T^fcjs, *M3ttD L L[i]&8k:|S6-f , SMD, ND 

hiSHHtgtf&MOSFET Q c i ifi?ijic X -f 7 ?-#J C, BDD, P L L & i'tH *? &}fJS;© t>V.y 

MOSFET Qs#t^3ftfcl»iS£3*i. KfcjWPJffir**. 

ilHSSl 1 2 Aie.BME C K TOSCtl*! "J 1 » y* [0 103]|g|l 7tt#f6W£PLL p 5 

6fi^pcKT©tz^T*50i7ys^wrxiiiKi t>? ■ 133,0 t>u v v ^mmmmmLtcw,^ 

0 9*WJ»K-r4fi#VDL_ACTV*SMOSFET ©^»?iJ£^T 0 *^»Jtt, H I ©D L L@H}iS« 

Qs{cttl&3ti, -etUtJ^-OWTXlISgl 0 9#» 13 1 ©D L L [!]?&£ ©fffiltt, bJ 

6 pJ^jiMHISg 1 0 l(cffife3h5^WT^9ENB I SSISEM 1 0 1 ^©A^fcitSB* n ? * C L K, /C 
ASW>, tf^WflPSft&J: 5 ft T 20 LKTtt&<, ^©MliitH^fl^&fSg (lEft) %M 

[0 09 7 1 £<Dmmm<DDLL\BW&Vt,t. X1J?Vv $£bX7 -<~F^vi>\1jLX> U- f t L 

t> I CKTOmt^;Kc 1 |I|©fif@Jtt&WT&fcft Ttt^S#S^{c*S. Jfete, C©^WJr«, 

S. C©H»tC. fif|0 7?T-5«:ttm>nT*fttf ?JU~7&c&#&S®tt&t,>©-C, Bj^jiMHSS 

axninKiiPiofiffltbtsiyWf^ci^-c 10 KDimmtetcKt mm L<tez>tctsb> m2uv 

#^^Hl©*»J©DLLi]^iit$5L-C > n#sA© ';#jK£I1B1 0 3©jB£SS ( t 1 + t 3 + t m) t? 

i*tttBJt«©lEl»:*^<r4Ci*S'C#Sfc» 1 C© «&< . tmitSOW^. 

mmmoD llhikw:® 1 ©siwdl liissj:^ & [ o 1 o a i $iuwij©p LLmsgK*5t,>-c&. awj 

flPfciM&fSflrK:, x-f ^iissi i o, iii£$jg 

[0 0 9 8 ] S&JC, HI 5©X»J©DLLi]S§*3® gAtH2 U7" 'J *jI5±£0Sg 1 0 3T^0/ci' H y * 
fite,il/t, nJSGISaS&l 0 KClB^WKL/^-f 30 SRCKT, S RC K B *nJ£jIJaa&8 1 0 1 (CA#t/ 

^A^3n&^ci^_hwe.n^ 0 cc^wiodll ■ca^ife^^L/ci^ x-f ^nissi 10, 1 1 1 

@Kt?tt, *6iS>£tCK, n, m©fjB(C^t>6-f. HI <&W0#Ar nIgjffilllIB 1 0 1 ©W^li'n y *QCK 

8*C^-r«t5K 1 d#PCKT©ISa**tt7Lfca. * T, QC K BfcSRAAStfS. fSi. fu|gji]«b 

©ECKT£!fe£-f £|[Ij4-C, VDL...ACTV**P l$IH&g 1 0 7 ^nMil&IUBg 1 0 l©-#©tftfjQCK 

fU^iSht, 'UT«1 0 g^pMjSll] T^b-7-y^a^i]|i§l 0 2TiI^L»iiHl 0 5T» 

881 0 lfc-'Wr^ltaNB I AS#EnJH3tt&tr>J:5 Mbtcfu v ? RC K T 2 tXj'J^ v V r IllSg 1 4 0 tc 

KSIJIBI3 nS. cnKJ:-5t. ^aSli]?§ 1 0 1 ©fjj J; 0 jA*^>J,';|S; l 0 4 r^M] IfcJO^ECKT 

^4ff±0. ^5WaE*fi«TSCi*it?*S. 2©fitB*tt$x0rfiEffl^(ct£;t;/cfi^V B U P , VB 

[0 0 9 9 ] Sfc, U7-'J*jlSH]K§l 0 2©»^fcm DN*ffl*UT nJ3filSli]8l 0 1 ©j§iiD#ra ; &$W'f 
-t-f *;KC 10i&iJ, ttfpi«^l/mi&S. H 1 40 5CiT, MJasJCLK, /C LK©fuffl(C)J;D 

©*660J-Ctt4#jg@Bl 0 5^lxy y * jiSilKg 1 0 teHFfM©fifB* S t> U y i> Q C K T , QC K B&£ 

Ci#t#5^, ^H»J©ti^«, 3i%T* 5 0x-yy ^D^XCLK©fS}tJ!(ClSGT 1 C K D ? ff « t 2 C 

[0 1 0 0 1 C©«fc5JC, DLL0Sg^*©X^ WW [0 1 0 5 ] H 1 8«*fPJ£SMD (->>^P^X • 

Bt(ACTV=0) ©tSStaftjWffiiiSnSft:*, C© 3^- • W) ^S*fcBNDC (l*r^7*'f 

^JSfiJ©D LLHISS^fSISL'fcD DR S DRAM©i ^ U-f • y I- ) SSO^p, i'ilSlHlSSKJSffl t, 

gm?fi^ffiM-r * c i wv * * . fc« £©x isw*^-r . *Hte^J© smd , iai- 



m 1 7 2 jtt#ftjK^IJ 1 7 1 ©frSKffiB^Jfi 

m<o u y y ^a^ass t mwzm&tt*. 4^u*a 

MUlEgl 7 33&ssw6tiTt>Sii*>«:, U7'y#jfM 

ms§ 1 7 3 rs^-r sm© i-n-^FCLK ifrtajB^r 

lfijiIS5iJ 1 7 1 ©&3IMK: 1 7 1 a- 1 7 1 n*»6ffi# 

stisasf cj v wammitr&mmim 1 7 4 

a~ 1 7 4 n^'tgW^ft, ffiffl©-Sc^ffl 3tifcjIM 

mcnmt z>miifammm 1 7 2 ©asstc u-/ y 

SlHlKS 1 7 3riffiaEfS«f©i'Dy5'FCLK*A*L 

rifi^^eas'tt* c n^iBjjffiuij 1 7 1 tcd 10 

[0106] *>*>S*ISEK:«fcti«. ttfflo-»#*HJ3 
ftfc«5iP3©Hi^ i-P^IM'J ^iS^IDSg 1 7 3 "C 
iS£~f -5 fj © ^ a •> ^7 F C L K £ |WJ-©fi|g €> tc 
&, i££faSS?>Jl 7 2*»6HWj3ha*n?*GCL 
KB, U7°y*i®iHSgl 7 3-CSMTTSM©^D ^ 

f c LKimiifammm 1 7 1 rtettisnfcaHSiH- 

©a®*-5Afc*n &fcfc*ta »JCLKJ:5 
t 3/cWii^d'-f^-b'fev^i-x©fit@^wr-2.i'a 9 20 
i>£&§„ $-3T, COHiAi'Ovd'GCLMlK 
>7^ 3 tvt i, > & tti;>j[I]Sg 120fflf"*77f>a7>Q 
CKTiT-SCiT, if g|3 ZUvVQLKt IU{4tBf 7 s 
-#DQ£ft;fr3tl-£C£#r£.5 (H2 0 (A) # 
J$) » &*5. COSMDdlig-CB, H2 0 (A) ©dc? 
iClCKO"; £$IJfP©£tTfeilfZI©ttWB21^ ^ 

iiss^* i/i-cfc 0 ^ntcj; o r * 3 > w&£3 n 
4 fci& 1 -9- Y * as« 0 r use i ft * . 

[0107] C©^WJ©SMDEIE§(Cfe^rtt, (tf/SS 30 

') #3ISI§I&§ 1 7 3 OfflmcftffiMffi 1 7 0 tfSj&W 
htlX^Z. ^(Dtcih, C©SIJfiWlt?K, U^y^jlSi 

ia?s 1 7 3 r©3iMS ( t 1 + 1 3 ) k«, ^jaiggg 1 

7 0X<D'MMW'3£ft6£'>< l ctZ>. C(Dft®mffil7 

ob, ick/2c vnrnxmrnm® \ 1 5 *>6©m# 

tcS^X > t, 1 CKP'j* iljffll© £ # Bif SB JO'jJC 
LK^jSlWtC^©JSU7-y^a5l|HlSgl 7 3im 
b , 2CKOy? MAP© i * Bif ffi * a 9 * C L K * 
2»HLfcJP??4l/^y * Mim& 1 7 3 (C «| 

© £ ^Bifp|5£ P-;i> ©Hffl t CKi S M D [h13§©®£ £ 
*J|M-Cc&S«fc S&fWSWf&fctt. 2CK07 ^fflffl 
©i^B»*a 9 *©2JS»!2 tcKiSMDIilSS©^ 

^ftS^'iJ 1 7 2 0>mtSt>Vy 9GCLKB, ^P? 2 

S. 

[0 10 8] ifc, C©^JWJ©SMDH]S§Ktel^r 

b, iifi^ii^ji 7 KD&mmvtutiti'Zfijtjm 



£it*«- SfitfBtbtSSg 1 7 4 a - 1 7 4 n ©ffl^{c»-5 

^t, Ji^inia^ij 1 7 1 prcm&vfu-y tomm 

3 6 0' ©aft£fcfc6Ta&&&*&tfJUt:i CKO 
^Wi2CKO 9 fmm^)K)W-H> 1 CK/2C 

Kfag^sswiusgi 7 bwrn-tbtix^z. c©ick 

/2 C K^SASUfflHHK 1 7 5 tt, 1 CKci'j 

tciB^iaia^ij 1 7 1 ©«mnst»**9fffi»«t 0 «>4>&w 
ntf 2 c k d * nwicmi u 2 c k p v vmmmc 
mfifammm 1 7 1 ©tfcftianttfBfSKJ: 0 t^wnK 

<k9, 1 CKrJ^^$i|SPi2CKrJ7 ^0tIJSP©13](3^x. 
# I C K/2 C KW^SU»lHlK 1 7 5 J; 0 g»tc 

[0 10 9] $6tC, CW^W^SMDtniSfCte^-C 
B, ±fBU^y *a^lfilS8 1 7 3 iJB^ifijjlSJfiJ 1 7 1 
ittfflitlSSS 1 7 4 a - 1 7 4 n i 1 7 2 

£E]«&0&#fc$ ^ur, c© 

@sS(cb 2 c k p 7 t>wm&ficftmm& nox2tt® 

2fttti>Vvt>1)Wte2ti6J:')ticmf8,2nx^Z>. tc 

tc b , 2CKP7* ffiwutfc B&ffi© u y * iisiass 

1 7 3fcJ;MifflM$m 7 4KB, Sl^Cfiffl^A^ 
f v V i> C L K ©JUKI t CKfcW ftifc Ja?* ^ W&T 

si^fcftiitssisns. 2^ii§n/c4'n^ ^Ji^ftii 

JI?IJ1 7 HC1*|&§til>£, ^©S®?iJ-C©a5i©^r 
B 1 H^iC^/c%< TfilliW^ 1 7 4 ^{£f@©-g$t£ 
^(tit't^cl^^iffl-r < i>AK Hffi t CK/cWf n/ci' 

0 9 ?4»2©ifi©H*[fijjES?>J 1 7 1 KflfeteTS. C 

nccj:o, ftti©-ss:-rsjffi^a4«iHi-r4c£3&ST?* 
^t-r, fi[ffl©-S[*J^a$Jhfcffl©ja**iBij^?>j 

1 7 2<DiH^i>Uv i'O-y i'^IDSSl 
7 6*i^P^ ?QCKTiUHiA3nS. 

[0 110] W0SAS*^5>^{COC>TBl${C|Si£ 
H-|n], ^liltCl IU, DDR SDRAMKE 
MR S tt £0Xim<DG$ifiMj § nfcJi^, S M DlUSg 
(Om\'m^m^ DDR SDRAM©»ft=T^it^ 

C©^^JK*5C^-C fe, 1CKP7 VVmt 2CKO? 
fW»i D tcliS^E 3 n & fc©-CBtt < , ^JSIhI 
Bl 7 0©»JSJt*;**< l/C. lCKn.^fW, 2 

ckr7* $ufu , 3 c k n „ >j wmrn*. ^ 1 C K P 7 
mm, 2CKd7*iwffli, 4ckd v*mmm*.tii 
zzim a s ct o tc l t j; i> . 

[0111] HI 9B*»W*BDD (/W • r> Uf 
is ai-Jl ■ t < M ) ^S© i' ta ^SfiSlilBKiiffl 0 
/ciS-^©^iSfiJ%7K-r„ ^M^J©BDDHIK§B, HI 
8©SMD@Sg©Ji^jIgE?iJl 7 1 £M73l^iiM?iJl 

7 2©P3^©«jf^ff-t+f#-o^|&jjlJi?[j 18 1-18 

8 4«*-C^*. C©5-fe, S*|SliHB?Ul 8 1-18 
4 BIEfWJ©^ SB 9P7i'CLK icMfti b fcEBgr * 

0 , )K^[6]iiSi?iJ 1 8 5- 1 8 8 BiMISffliJ©?fgB * O ■> 
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18 1, 18 2 ijK^rfiJjgj^J 1 8 5, 1 8 6H1CK 

a y vmmmommm* wn^mmn 1 8 3 , 1 8 4 1 

187, 1 8 8 B 2 C K P 7 fftfljfllffl©® 

mmvfo <o , s^rsia^J 1 8 3 , 1 8 4 , 1 8 7 , 1 

88IJ1 CKB'j ?fM«rfc:B Jd 5 i'CA^^ilK 3 
©$#ftjIM^£ffl^Ti,>£©T\ I^Ll^^ttfBST 

sMDtmimmmmmmT&'o, H20 10 

( B ) CC^f £ 5 (C, £ P y f 1 t CK©PtS](C U7' V 

t>mmm%i 9 3 &m-oxmm$AQfrt> a nicfafr-o 
x&mms>gvm^mMc.mvAjv^ •> ■? r 1 4 0 

*> 6 © * P v * © Afc KitSE L T fSil 6% Jr jS b ff-^ 

is£3*a, *htc«j; ora^ifiiai^»j%fg^*J»rjguT 

B 0 <0 , *P-;*£fiJEIIlB8l 9 0^t5J:^ 

[0 112] ^f«gl 8 OB, JWU^n»i'CLK4 
#Ji]T3#Ji]3§DVD 1 4, DVDl©HWj*fctt*© 
JgHEtftfj4«tta#JSgDVD2. DVD 3 4, DVD 20 

1 ©ttttl* fcB D V D 2 ©ffl#£j«KT£ -fe UfZSL 
T14, DVD 3©tii*Sfc«El^*fi (Vc c) %-jS 
JRTSHz U * # S L T 2 4#>6 & 9 . ?fg[5>7 P ^CL 

k * 2 *» <t # 4 #jrr a me £ wr * «t 5 $ 

nrfcO, 1 CK/2CK$g£§W[HlS§l 9 5tCj;0 
1CKD5 ^ftlJia]©4*B2^f]^P 7 Sfc2C 
KP ■» *«W©4fif B4^J3f P y 
it, ±fE-fe Ui 7 £ S L T 1 , SLT2#$W3tt&. # 
Jg&DVD2 4DVD3iCDVD 1 ©(±i^S fctt^©J5 
(ga^A^SnSCifCfcoT, 5WUHDVD24D 30 
VD 3ft>6tftfj3ft3 4'P 7i>B, ?fg|5^P ?©3 6 

0° -j-ftfot iHffltcKKwffiffi*«rhfcft#ia:s. 

3 6K, #M1S§1 8 OB, -bU^^SLTl, SLT 

2 jc j: ») ajfjs tifc * p v ttmw i8o° -rtifc * 

Uv i>Z£.l&T6J>^-ii I NV 1 1, INV124 
f^Ti^. GftttJ^T, W18 0' ,3 60 
■ , 5 4 0° -f'tltc 4 "0(0 i> P ?&£M$n2>, 
[0 1 1 3 ] -eot, 1 CK/2CK^ilxif«[Hl[f8l 
95KJ;9, 1 CKP->i'F|;iJfP©4$B?(-S|5i'P7i'C 

LK42^jg]0fci'p7i'4-eti4fi£fi^i 8 o° rn 40 

WO?? i*J. ;K*|6ISS^J 18 14 18 2 icA^S 

nxmmomm^t & t> p 7 t> oummutym, 2 

C K P v fMWOt § B, ?Fi^ P 7 i'C L K£ 4#J3 

ufci'P 7 ^4*n4fitfg*n 8 0° -rntcfu y?t 

ifiv T 1 fcitfA N D^- F G 2 1 S^btiRS 
|f-jjI32?iJ 181K, Sfc^|6]SM?'J 1 8 1 (CA^ati 
6?u?i>CLK tffiW 1 t CKT tifc * P y f 4 
-en 4 fuflW 18 0° ftitc f P t> 4 £5 ^ •> ? L T 2 
feJ; !>* A N D y - F G 2 2 b XWffammi 1 8 2 
KA; , JSft&J;5fcfMffl]3ti&„ ^L-t, ±IBA N D y so 
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- F G 2 1 , G 2 2 ©^©A^iS^f (C U 7' ij ftiHill 
j?S 1 9 3 t»*0') ( t 1 + t 3 ) jffi&Lfc^P 
7 f 3 tii, J: 5 KfllJsSS ti 5„ 
[0114] jR*|SljliP>J 1 8 5- 1 8 8 Ko^r bft 
ffipuy f/C LK*3A*3ti5^S^S©*-C^© 
«H¥l33R*|Sl3B®U 1 8 1 -1 8 4 4|gH$r*S„ 7I^T 
iBjjffl^lJ 1 8 5- 1 8 8 fciSW 5 C 4KJ; D , «73l^JI 
S5?iJl 8 1-1 8 AX&ti'JU y *QCKT©iE±j!)S0 
4*1$-IJL, JR&lSjjB^U 185~188mfc*n»* 
Q C K T ©fiT*s 0 4 SISflf Set olctZ, c tlfix gf 
S. CCHJSWKte^rfc. «^31^iJ 1 8 1 

©&3IMKA 0 -A n ^^©fi^fcS^t^r 1 C K/2 
C K gJ&*.Mffl|Blft 19 5*^0^ ©ifsg^m L 
T, 1 C K P y ?Wi2CKP y fmm<Dm^Z.Z 

[oii5] B22B, *wnzmmbtcDLL®m 

JfttbfcDDR SDRAMO^P-^B-C*^, 
[0 116] H2 2©SDRAMB. tWKO-rf * y -fe^ 

^<H2;l>7W2 0 0A-2 0 0D4, ifg|5fr6A# 
3ti-ST KUXA0-A 1 44rt»C^0^T F'UX 
J^y J 7 2 04 4, ftjgar F Ma*, 7 7 204 (Cj; 0 

7FUX7^205i, girtBT FU^' » 7 r 2 0 4 
fcJcOIKOjASfi/tr Kl^^©-5^^*>i'T FU^Sf 
P- KL-r^-ty-fe^TU-f 2 0 0 A-2 0 0 D©l'f 

*ifrzmm-z>^t>w$Rmm2, 124, wr f 

7 5 9=--rS^Jr FUX7'J?2 0 64, '(tT F UX£ir 
a- FLt^t l JTU^2 0 0 A-2 0 0 Df*}©'7- F 
$S4jltRfStfT F UXf ; 3"^2 0 1 A-2 0 1 D 

4,9- f«<d9^(c j: o t- ? f mm^mtiMm 

5-fe>X7'>7 - 0K2 0 3 A-2 0 3 D4, m 
y FbXv ,f206K5 >?3^fc?ij7 FUX^ra 

ranwKBifrswr f ux*>^>^2 074, hit 

FUX^rra — FLt^t'JTI/^ 0 OA — 2 0 0 D 

20 3A-2 0 3 D4, ^-»e.A^3n2> ? v 7°-fe U 
* F ft#/C S U £mmm%%:»XftB<DM'Ms^ 
4^-r53>FP-^P> ; 7i'2 0 9 4, itSB^-ty 
W1/^ 2 0 0A-20 0D* 6®»m 3 nfc-f - $ 
4^gPfclli7 L jTS7 ; ---i' l l li^A'7 7T 2 1 1 4, ftfiatii 
*'<j77 2 1 l*>6tfttjSttaf ! -*©*-( 3>i/>£ 
Tj^-r -r'— ^ X F P — 7"ff # D Q S ©ffl^ /f 7 7 r 2 1 5 
4, flWBtftfjx ? 7 t 2 1 1^6tftf33ft5?--£©£ 
■Y 5 >^4«H»-rS2|s:|6W(c«S D L L*>6&S * P ? 
f^3EHB2 14 4, jWU^feA^StlSf-iiiSW 
5A*^7r2 10 4, ^gg*>6A*3 tlSfWWft 

tcS-3^T^ ; ey'feji/rn'2 o oa~2 o o dcj-; 

*tf & 5U7U»i/> 2 0 8 4, j*g|$ 
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KiS^-TS*- Fl^X£2 1 3&£'*ffx.-Cl^ 0 
[0117] iiiaa > |- a y v i) 2 0 9 KJfSBfr 

6 a^j s n h um\m torn. ?- ? j§M*m -r 
§fjsa? s- 7*-te ? f ft^/c s ©Ail, stHcjgffl©— 

>Pf © ?Uv 9CLK, /CLK, i'D 5 VWWIrZlbZ, 
Ct%m?i>u v >?<{ *-^H^CKE, ItT FbX 
xFn-:/fi#/RAS (OT. RA Sff-sj-ifrr 
S) , ?'J7 FUXX hn-^M#/CAS («T. CA 

F -T * - 7";Ki-5f /W E, r - £ ©AfiiTJ £ -f 5 > y 4 
f-fXhn- -fim DQS, * ©Affi^fcSS 
it? £ 7 s : - * v * * fg-f D M& t -*J* S„ C ft 6 ©fi-!t 
©5 Wt©ffiK: V" Wt3ftTt,>£fc©tt, UVU 

-*ay-;?2 0 9B, A^J3V> F©-5 FU^ 

^$(iiCASl/-fr> ^©fil^fW* 3 ft 3 „ 
[0 1 1 8] CCDSSSfcfllODDR SDRAMtcfc^T 
tt, W^P^CLK, /CLKI«D')M*-7' 20 
^CKEff-StflW K;b-C*5i§n> hP-;l/Pi> 
?*2 0 9fc#l/CW»!li3*l«. DLL^6Hi7j3ft 
5ftg|5f Ovi'WDDR S DRAM©'Stt±il/ (RE A 
D) j&ftB#K#gCC&Sfcis!>, CCTBDDR SDR 

[0 119] DDR S DRAMWg6"fr FUXv;U 

• 7^-teX • «, 7i"f -< 7'37> FA 

C T V © Kll <,c J; (g tf 7 F U X ^ |x o jA $ ft x J * 'J -fe 
J^U-f2 0 0A-2 0 0 D*7i'7-< ^flSfC 3 ft 30 

7 F UXjfiMfy&t-tlXjjyJ* omOfiVf t£ toft £ . 
[0 12 0] DDR SDRAMTWf^Atf}^©^ 
^4±tf*fc&, 4o©>*';-te;l/7M2 0 0 A~2 

o o D(c5>*ij§nri^ 0 «'jwi/-f20 oa- 

2 0 0D^r?f^Kf5fcS)(C, CLK^H^_h^ 
0ffliJ©CLK, /CLK©?PX*^ >FB#fc, CKE 
= 1, /CS = 0, /RAS=0, /CAS=1, /W 
E= 1 il>5ifOifi^#*'e 1 &5ri'f^37> F 
ACTV*JA*SnSi. 7FMifA0-vA 1 4 ft 40 

n, -en-en^>i'3itRi5iss2 1 2Ut7 f^?^ 

2 0 6^fMiASft-2> 0 Lt, /Oi>7 FUXfi^t 
»l6lyfc^>^itf7 FUXfi^CtflSLfcy-- FSW 

;F© $ *s t* ? F iSKcR^ffi 3 tiX -te > x 7 > 
2 0 2 A~2 0 2 DJCjCoTTttMgSft, W$3ft& 0 
[0121] -C-©i, -te>X7>7'lHlg§2 0 2A-2 0 
2 D#>6BW©f J ~££K#ffl'rfc«>, ?|J7 FUX£fg 
;TfS 0 CLK^3z^±*50flJ©CLK, /CLKO* 50 
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PX^-f > FB#K, CKE=1, /CS = 0. /RAS 

= 1, /CAS = 0, /WE= 1 t^*?tm<Dm&afr 

6^cSicfcHL3V> FRE AD#A^3tl6i, 7 FU 
Xff-^AO-A 1 Ammt^Vr F UXff^i?'ij7 F 
t-Xff-^ifc^iiJSft, ^ft^'ft;-f>^Iiil«g2 1 2 
i?ij7FWX-7-^2 0 6 ^1X0 JA*n-S 0 /WE= 1 
^E^ftTHSfc*, 3>ho-;l-ai/7*2 0 9B 
K*tBL/Kl^'r*SCi4gSao> ^>£7 FbXff-Sf 
-clg£3ftfc;Oi'#s7 * r * :/r$>ftiiit*ffl Li&ff 

-ett, ?|J7 FUXrn-^'2 0 3 A~2 
0 3 D(C £oT3i{R3ftfc#5A©7 s -#ttf ! -£ffl;'3 
^j7tZ11^*H13<i, DLL2 1 4*>6ffl*3 
n^|*)g|5^ a -^©^ 5 yfXv v -7-3 ftS. DLL 
2 1 4*»&ffi#3*lSl*rt|5d>B 9 *tt. mTilLfci'? 
(c, ttWi* v V r 2 1 1 K*»W4iBEfi!)»fc'W, 
CLK, /CLKKatl/T^ftffl&J^T^Sfcfe, 
ffiTTf - * D Q B^-flP i'O-^CLK, /C L K iRffi 

[0 122] S/c, DDR SDRAMB. 7J7^7 
av>FACTV«i7^t*6iffll3?>FRE 
A D*i|6ff r * S J: ? ; fcft S 4 7?©t)- 4»;U«. RtU L 
3V>KREAD*J|6tf3nT*>6f : -5'*sW^3na 

f^f i F4rtg|!Py ; X^2 1 3(C®#-r4„ C©l*lBRUy 

x$2 1 3©fii4«t*>ASfctf>©av>K*iff4-r 

So DDR SDRAMtt*£<#WT2«£©rt8BU 

V ) 37> FS^'EMRS (.xi?Xr>-r> ? K*- F 
U^Xif-fe-yF) 37>Fffig4ftA^5. CLK 
^iZ -fe ±3&J 13 fflij© C L K , / C L K © * a X # -f > F 
K. CKE=1, /CS = 0, /RAS=0, /CAS 
= 0 , /WE = 0 i ti ^{'^©ffl^-ft/OSATJSn, WJf. 
\t^(SM<D7 F UXff^A 1 4 ©ffi^s " 0 " ©iS^ttM 
RS37> F, K \ Aifi " \ " ©J#^fc[*EMRS3V 
>h*t)&5. A 1 4JtW©7 KUX©A*fc«t^T. U 

yx *©rts*Jas»*ft*^h4. 

[0123)ifc. DLL214B, WfflkJ&®.*> b 

yx^37> FMR 'J 7 U 7 ^^gja 

v> F S E L F XA^A.77 3 tiZ C t (c J: <9 9M'F&?Mir? 
§J;-5K3ti§„ C©H#DDR SDRAM©^fCi: 
ot, 02 Hc^TJ;5fc:, t-FF^^37> 
FM R S 'j 7 U 7 ->*HT37> F S E L F X 

ifikf}$tixfr?>, m&xh2 0 ovj fjicomwiRE 
AD37> F^eAtsctBiisnn^, Lfc^ 

-jT, C©2 0 ?)\<(Dffit£.. DLLr©fit|Ci •> 

i>m^ifi7t.ltnU X < , BtffBHIg^I©D L L"CH€-© 
J: 5 a»> *i ojfiet? $> 6 „ t-^fe, *— F 
S^37> FMRS^;F7 U 7 L/^ a »37> 
F S E L F XftAJj 3 ti-5> £ # fc , > i'©J5J3D3^ 
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wzhx^xbmmntwwD l Lzmrnvtcs dra 

ATB, MB§l»]©DLL£M*StLfcS DRAM©tN 
[ 0 1 2 4 ] JilL, #2Sipj J: 0 & Sftfcf&E&^teflfCe 

§ Wfc l, fcas, ttflfff a^jfiWK is 
3£3ft*t>©T?tt&< , *©si&&ittu&t>«sHra 

B piail5i0Sg©IS^ 0 §x. 4 n C K a », * $i| 10 
b fc# , ISt^ ttW 9 g . nCKn?# M 

«p©wo §*©**tf is«fc ^ it c 4 fcwfie-c 
*©*»£«. niaaisiiKoa^iSTR^* 

tbfSLf lCKOs ^»4 2CKC5 zMWZWom 

», DLLTOBHIISStf. iftaWSj^@B*l5©^K: 
a^O-C^jSi@Eg©A^^ 6@^}lM@lfg©ffi^S 
T©jI5iH«©i' n », $> JWiMWtZ J; "5 KfltfiS; 
Stiri>**J, DLLWWHKKUy^i'tSFOlftJE^a 20 
zmixte^x. *© *©t93£t»ffi{CS-3l/>r £ 
CJ v fJVmWmt 5 <£ 5 (Cflt (St S C 4 fepJtg 

[0125] Sfc, *a 7 ?£GK/c&, E 

CKT2©fiy@& lCKO»J'i2CKP5 ^4r^M 
Ofcjfti, RCKT2©tt1f&SeST&A\ fcL<tt. E 
CKT2, RCKT2©H#*SErSCiT4|5I«© 
6 h4. 

[0126] 

[%H^©^] *8H(cte(,>rM^3hS^© J 5^3S 30 

T©!^*^. -fftfr-fc, *lfeB^cfie i 54, SDRA 
M&£fcF»3»3ft5 * n ? *£(£|lg8*1JtoK-f S D L L 
EK&tCfcOT. >CSaglllB©K»£W<> if x§ 4 4 -6 

k, ickd, mm 4 2 c k d v zmmzm mz. s 

Ci(eJ:»). Elr>n»i'U>y©DLL*asWSCi 
*i-C*S. Sfc, DLLIi'h I .ii LI lli'n I i i 
^©jffigSJmK©jiiiS©ttfP*ff± § Z C 4 #sr# 

dll mnmmmt&im s a 1 4 *jt # 

5 0 3 ^Kiiitt SMDEHS^BDDlliS 40 
tCfct^T UCKP-; i>mmt 2CKQ7 i'flrlHII^tjlfg 
Stitch m^UyinslspODLLZZm? 

&C 

[ii i ] ^isw&iiffl l/cd l L®$,<D-mm<Dmm 

[02] ■mm<OY> L LlHlSSicfcW^ 1 C K O 7 WI? 
4 2 C K n •> *t8B«:*5ttaJ1-|R*n ? ?©Ml»14|*j§|i 

M&tom{mmmmmx$>z>„ 

[03] |gjfi«flI©DLLBIK«C*JWS^-*-9J'a9 50 
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* ZmWtZZ 1 3 > d^Bir*4. 
[04] LT W5«f)ft^{$IB'tf.ga©-^J 

4br©S DRAM(CfeW5KA^^'->7 y [glgg©^ 

[05 ] K»J©D L L@S§tcteW^i51^ilMlilK§©,a 
WSfemfJv. v i>mxfc6 a 

m z ^wmm^vmmikmirmm x * a „ 

[07 ] ^Jfe0|©D L LlilSgKteWSlSlJiSiWJfOlilKg 
[08 ] SgJIW©D L L@&«cfcWS#J!igi8©Jlftfll 
[09] **0l©D L L@&fc*W*miSIifi8tfcffllll 
[010] J|»fl|©D L LUP&tefcWS? t -y*'>7 - 
[Ell 1 ] W&WW L LlUiJS CCfcWSau^f- 5 7- 
[012] ||Jfe«»J©D L LlUfStcteWS l^P^f-/ 

* ^^©pmfjg©!^©^^^ ©^b*^-r * ^ s > i?* 

[013] H)5fe(?iJ©D L LHKStcfeW* 2 ? d^t^ 
^;v-c©K»J^©PS©§<i-^©^'fl:?r^-r^^ s >y 

[014] »S»DLLBi|(CW5nCKa^S 

c;a»ft3e«ra©^ lesw-r v n - ? + - h r* « . 

[015] *»W*JMiOfcD L L0K©SI2©SSafiWI 

[016] *JfeW©D L L|pI^C*3WSty@J;b$5?B$©S 

[017] P L LUISgKjlffl OtetB^©j|«WI 

[018] #&W4SMD@Ktcj^0fc»^!Ufcfl| 
%7Ft7u v i>mxfc6„ 

[019] *^«r B D DlilSSKjW U/cJS^©^WJ 
£,iVf 7*P s» ?0-C*S o 

[020] SM DIUU84 B D D ®%<DWEZm? * A 3 

>mx$>z>„ 

[02 1] SDRAMKfcWSS ELFXnvy KA^ 
HREAD37> KSAST©1f^ D^ikWmh 
$^3>^0-C*5„ 

[02 2 ] ^ISBJ3^ii^LfcDLL[p]SS^ffl^fcDDR 
S DR AM©Hif1?iJ^7ST7'a » ^H-CftS., 

1 0 1 isMSMIhISS 

102 u^i;*jHiiii8 

103 »2U7'' J l*il5iH||Eg 

104, 105 ftmwm 

106 D L L$lJfiS@S§ 
1 0 7 
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S11 | efe»3iuakc2CK) 1 




S14 ||SMJ^(1CK) | |2CKg'yt»«>ff | ; 
S15 |lCKPy^«|f^| 
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. l 4 tCKor2tCK 
A?jBuf|f7'Jfl5 i! .f UmT I 
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a»^ftag[ft?iBuf|=^ffi^ 
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mm 2 0 0 2 - 4 3 9 3 4 



[022] 




F£~A(##) 58024 M01 Ml 5 BA21 BA23 CA07 
5B079 BA20 BB10 BC03 CC02 CC13 

DD03 DD06 
53001 M04 BB00 BB05 BB08 BB09 

BB11 BB12 BB14 BB24 BB25 

CC00 DD05 DD09 
53106 M04 CC24 CC31 CC52 CC58 

CC59 DD32 DD42 DD43 DD48 

CC10 HH02 



